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MASON'S  GRADUATED  SERIES  OF  ENGLISH  ORAMMAHg. 


G^i*aiiiiiini*. 

By  C.  P.  Masow,  B.  a..  F.  C.  V  ,  Fellow  of  University  College  London, 
Authorized  fcv  use  of  Schools  in  Ontario.     For  the  use  of  junior  classes. 

Price,  45  Cents. 

]M[ason's  Shorter  Eliifi^lisli  Grrammar. 

With  copious  and  carefully  graded  exercises,  24S  pa^es. 
Price,  60  Cents. 

Miasoii's  A^dvanced  Grrantimar. 

Including  the  principles  of  Grammatical  Analysis.  Enlarged  and 
thoroughly  revised,  with  Examination  Papers  added  by  W.  Houston, 
M.A. 

27th  Edition,  Price,  75  Cents. 

"I  asked  a  grammar  school  inspector  in  the  old  country  to  send  me  the 
best  grammar  published  th>  re.  He  immeliately  sent  Mason's.  The  chap- 
ters on  tho  analysis  of  difficult  sentences  is  of  itself  sufficient  to  place  the 
work  far  beyond  any  English  Grammar  hitherto  before  the  Canadian  pub* 
lie."— Alex.  Sims,  M.  A.,  H.  M.  H.  S..  Oakville. 


Gnglisli.  Grramiiiar  Practice. 

This  work  consists  of  the  Exercises  appended  to  the  "  Shorter  English 
Grammar,"  published  in  a  separate  form.  They  are  arranged  in  progress- 
ive lessons  in  such  a  manner  as  to  be  available  with  almost  any  text  book 
of  Englisli  Grammar,  and  take  the  learner  by  easy  stages  from  the  simp, 
lest  Knglish  work  to  the  most  difficult  constructions  in  the  language. 

Price,  30  Cents. 

# 

Outlines  of  EnerlisH  Grranfinnar. 

These  elementary  ideas  are  reduced  to  retular  form  by  means  of  careful 
definitions  and  plain  rules,  illustrated  by  abundant  and  varied  examplw 
for  practice.  1  he  learner  is  made  acquainted,  in  modern  measure,  with 
the  most  important  of  the  older  forms  of  Knulish,  wiili  the  way  in  wliich 
words  are  constructed,  and  with  tho  cloineuts  of  wliicli  modern  English 
is  made  up.  Analysis  is  treated  so  far  as  to  give  Hie  power  of  dealiug 
with  sentences  of  plain  construction   and   cioJerate   d:fflcultj.    In  the 

ICn^liNli  Oraimiiar, 

the  same  subjects  are  presented  witl>  much  greater  fulness,  and  carried 
to  a  more  advanced  a»id  difficult  stage.  The  work  contains  .imple  materi- 
als for  tho  requirements  of  '  ompetitive  Examinations  reaching  at  least 
the  standard  of  tho  Matriculatiou  Examination  of  the  University  of  Lou- 
don. 

Tli^'^ISliorter  Elii^lisli  Oraitimar 

is  intend'-d  for  learners  who  have  but  a  limited  amou?)t  of  time  at  tliolr 
disposal  for  Englis'tistudies  ;  but  tlie  experience  of  schools  in  wliich  it  has 
been  tho  only  English  Grammar  us'd  has  iliown  tliat,  when  well  master- 
ed, this  work  also  is  sufficient  for  tiic  London  ^lutriculation  Examination. 
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C:xamtiia,tion    r»i*imor    in    Oauadiau 

(History  Taught  by  Topical  Method.) 
By  James  L.  Hughes,  Inspector  of  Public  Schools,  Toronto. 
A  Primer  for  Schools,  aad  Students  preparing  tor  Examina- 
tions.   Price  25c. 

New  and  Special  Features. 

1.  The  History  is  divided  into  periods  in  accordance  with  the 

great  national  changes  that  have  taken  place. 

2.  The  history  of  each  period  is  given  topically  instead  of  in 

chronological  order. 

3.  Examination  Questions  are  given  at  the  end  of  each  chapter. 

4.  Examination  Papers,  selected  from  the  official  examinations 

of  the  different  provinces,  are  given  in  the  Appendix. 

5.  Student's  Review  Outlines,  to  enable  a  Student  to  thorough- 

ly test  his  own  progress,  are  inserted  at  the  end  of  each 
chapter. 

6.  Special  attention  is  paid  to  the  Educational,  Social,  and 

Commercial  progress  of  the  country. 

7.  Constitutional  Growth  is  treated  in  a  brief  but  comprt- 

hensive  exercise. 

By  the  aid  of  this  work  Stuients  can  prepare  and  review  for  Bx» 

aminations  in  Canadian  History  more  quickly  than 

by  the   use  of  any  other  work. 


ig-e's  Priictioal   Speller* 

A  Manual  of  Spelling  and  Dictation.     Price  30c. 
Prominent  Features. 
The  book  is  divided  into  five  parts  as  follows: 

Part  I.  Contains  the  words  in  common  use  in  daily  life,  t&- 
gether  with  Abbreviations,  Forms,  etc.  If  a  boy  has  to  leave 
school  early,  he  should  at  least  know  how  to  spell  the  words 
of  common  occurrence  in  connection  with  his  business. 

Part  II.  Gives  words  licU)le  to  be  spelled  incorrectly  because 
the  same  sounds  are  spelled  in  various  ways  in  them. 

Part  III.  Contains  7oords  pronounced  alike  but  spelled 
differently  with  different  meanings. 

Part  IV.  Contains  a  large  collection  6f  the  most  difficult 
words  in  common  use,  and  is  intended  to  supply  materiafior  a 
general  review,  and  for  spelling  matches  and  tests. 

Part  V.  Contains  Literary  Selections  which  are  to  be  mem- 
orized and  recited  as  well  as  used  for  Dictation  Lessons,  and 
less(^ns  in  Morals. 

Dictation  Lessons. — All  the  lessons  are  suitable  for  Dic- 
tation f.essons  on  the  slate  or  in  dictation  book. 

Reniews. — These  will  be  found  throughout  the  book. 
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PREFACE. 


The  Second  Part  of  the  Canadian  Mental  Aritlimetic 
is  now  submitted  to  the  public. 

It  contains  a  great  variety  of  properly  classified 
questions  in  Percentage  and  its  applications,  Stocks 
and  Shares,  Interest,  Discount,  &c.,  together  with  solu- 
tions of  almost  every  type  of  question  likely  to  be 
met  with  in  any  treatise  on  arithmetic.  Many  of 
these  solutions  are  original,t  and  are  now  published 
for  the  first  time.  It  is  believed  that  students  who 
receive  a  fair  training  in  the  methods  of  the  follow- 
ing pages,  will  find  no  difficulty  with  any  treatise  on 
written  arithmetic ;  and  that  systematic  mental 
drill  will  produce  better  arithmeticians,  and  at  a  less 
expenditure  of  time  and  energy  than  the  rule  and 
routine  methods  that  have  too  long  prevailed. 


t  The  elegant  solution  (No.  1),  page  17,  was  suggested  independently 
by  Mr.  Fessenden,  of  Brampton,  an  accomplished  mathematician.  It  is 
substantially  the  same  as  that  given  in  the  ^re/ace  to  the  "  ExAMUiAiiOK 
Papers  in  Arithmetic." 


IV  PREFACE. 

The  publishers  desire  to  express  their  great  satis- 
faction with  the  very  favorable  reception  accorded  to 
the  "  First  Part  "  by  the  most  experienced  teachers 
in  the  Dominion,  and  venture  to  hope  that  the 
"  Second  Part "  will  meet  with  an  equally  kind  re- 
ception, and  prove  a  still  more  valuable  aid  to  both 
teachers  and  students. 

Toronto,  Ist  Nov.,  1878. 
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CHAPTEE    I. 


PEECENTAGE  AND  ITS  APPLICATIONS. 


Section  I.— Introductory. 

Examples. — 1. 

1.  A  boy  spends  1  cent  of  every  5  cents  he  has  : 
how  many  does  he  spend  of  20  cents  1 

Sol. — He  spends  1  of  every  5 ;  there  are  4 
times  5  in  20  .*.  he  spends  4  times  1,  or  4 
(=20x1-4-5,  or  =20Xi). 

2.  A  boy  spends  2  cents  of  every  6  he  has  :  how- 
many  does  he  spend  of  30  1 

Sol. — He  spends  2  out  of  every  6  ;  there  are  5 
sixes  in  30. '.he  spends  5  times  2  or  10 
(30x2-J-6=30x|). 

3.  If  he  spends  4  out  of  every  10,  how  many  does 
he  spend  of  60  ] 

Sol. — He  spends  4  of  every  10 ;  there  are  6 
tens  in  60.*.  he  spends  6  times  4,  or  24 
(=60  X  4-^10=  also  60XV*o=60X.4). 

4.  A  boy  gave  away  6  marbles  of  every  20  he  had : 
how  many  did  he  give  away  of  40  1  of  60  ?  of  100  ? 

5.  A  man  expended  in  groceries  $6  of  every  $10 
he  had  :  how  much  did  he  spend  oi  $45  '? 

Sol. — He  spent  $6  of  every  $10  ;  there  are  4  J 
tens  in  45  .  • .  he  spent  4J  times  $6=$27 
(=45X6^-10,  also  =45Xtu)- 
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6.  A  man  had  300  sheep,  he  sold  8  out  of  every 
100  :  how  many  did  he  sell  1 

Sol. — He  sold  8  of  every  hundred;  there  are 
3  hundred  .  • .  he  sold  3  times  8,  or  24  (=300 

X8^100,or=300XTSu)- 

7.  A  man  paid  away  $7  out  of  every  hundred  he 
had  :  how  much  did  he  pay  out  of  200  ]  400  ?  500  ] 
800]     900] 

8.  A  man  received  $S  for  every  $100  lent  for  a  cer- 
tain time  :  how  much  did  he  receive  for  $350  ] 

JSol. — He  received  $8  for  1  hundred ;  there 
were  3J  hundred  lent .  •.  he  received  3J  X  8 

=128  (=350x8-4-100=350Xt?u)- 

9.  A  man  borrowed  money  for  a  time  and  paid  $8 
for  every  hundred  :  how  much  did  he  pay  on  $550  1 
$525]    $575] 

Instead  of  using  the  phrases  2  on  every  hun- 
dred, 3  on  every  hundred,  4  on  every  hundred,  5  on 
every  hundred,  6  on  every  hundred,  &c.,  &c.,  we  say 
2  /•  cent.  3  per  cent.  4  per  cent.  5  per  cent,  kc,  &c., 
the  words  per  cent,  meaning  "on  every  hundred." — 
Note. — The  symbol  %  is  often  used  for  the  words  per 
cent. 

10.  How  much  is  5  per  cent  of  $300  ]  $400  1  $800  ? 

11.  How  much  is  8  per  cent,  of  $325]  $450] 
$575] 

Sol. — In  325  there  are  3J-  hundreds  .'.  8  per 
cent.  =  3J  X  8  =  26.  =(325  ~  100)X8= 
325  xyf^,  also  =325 X. 08. 

12.  5  is  what  part  of  100  ]  6  is  what  part  of  100  'i 
7]     8] 
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13.  What  part  of  a  hundred  is  5  per  cent,  of  it  1 
6  per  cent.  1     7  per  cent,  t    8  per  cent.  *? 

14.  Since  5  per  cent,  of  100=2'jj  of  it,  how  much 
will  5  per  cent  of  200  be  ?     300  ?    400  ?    700 1    900 1 

Sol— Since  5  per  cent,  of  100=2^^  of  100,  5 
per  cent  of  200=/^  of  100=2^^  of  200.  So 
5  per  cent,  of  300=23^  of  100=3i(j  of  300,  &c. 

15.  What  part  of  545  is  5  per  cent,  of  it  1 
Sol— 5  per  cent,  of  $545=$f4§x5=$545X 

y§^=$545X5V  also  =$545  X -05. 
Or  100  per  cent,  of  |545=|545. 
.-.1  per  cent.        "      =$fj8- 
^n^  5  per  cent.        "      =$f  4jx5=$545X3jV 

16.  What  part  of  any  number  is  5  per  cent,  of  it? 
Sol — 100  per  cent,  of  the  number=the  number- 

1  per  cent  of  the  number  =  y^^  of  the 
number .  *.  5  per  cent,  of  the  number=jj^= 
2U  o^  *1^®  number. 

17.  What  is  5  per  cent,  of  80  ?    of  60  ?    of  40  ]    of 
85 1  of  90  ? 

Sol— 5  per  cent,  of  80=80  X3jV='^;  or=(80 
-r-100)X5=|X5=4;  or=-80x5=4;  or 
80XtSt)-=80X'05=:4. 

18.  What  is  8  per  cent,  of  $325  ? 

Sol—S  per  cent,  of  $325=325Xi|ij  (or  2^^) 
=28;  or=f25y8=3JX8=28;  or=3-25 
X8=28  ;  or=325  x  -08=28. 

19.  What  then  are  the  various  ways  of  finding  anp 
per  cent,  of  a  number  ? 
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Examples. — 2. 

1.  What  part  of  a  number  is  6  per  cent,  of  it  ?  3 
per  cent,  of  it "?     4  per  cent,  oi'iti     8  per  cent,  of  it  1 

2.  What  part  of  a  number  is  5  per  cent,  of  it  'J  10 
per  cent.?  15  per  cent.?  22  per  cent.?  40  per 
cent.  1  55  per  cent.  1  12  per  cent.  1  80  per  cent.  ? 
35  per  cent.  ?     65  per  cent.  1     135  per  cent.  ? 

3.  What  part  of  a  number  is  1 2^  per  cent,  of  it  1 
18J  per  cent.  1  6J  per  cent.  ?  8J  per  cent.  ?  37J 
per  cent.  1  2f  per  cent.  ?  10/^  per  cent.  ?  87 J  per 
cent.  ? 

4.  What  part  of  a  number  is  J-  per  cent,  of  it  ?  | 
per  cent.  1  |  per  cent.  1  -^jj  per  cent.  1  /^  per  cent.  % 
J  per  cent.  1 

6.  What  per  cent,  of  a  number  is  J  of  it  ? 

Sol. — The  entire  number  is  100  per  cent.  .*.  i 
of  it  =20  per  cent. 

6.  What  per  cent,  of  a  number  is  J  of  it  ?  |  of  it  1 
I  of  it?     ^%ont:     foffofit? 

7.  What  per  cent,  of  16  is  4? 

Sol. — 4  is  J  of  16,  and  ;|  of  a  number  is  25  per 
cent,  of  it. 

8.  What  per  cent,  of  140  is  5  ?  10  ?  14  ?  21  ? 
35?     105?     112? 

9.  A  man  bought  a  horse  for  $145,  and  paid  40  per 
cent,  of  it  in  cash  and  the  balance  by  note  :  find  the 
amount  of  the  note. 

Sol—^0  per  cent,  of  $145=|  of  145=$58  .*. 
note  =$145— $58=$87. 

10.  A  boy  lost  20  per  cent,  of  his  marbles,  sold  25 
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per  cent,  of  the  remainder,  and  had  36  left :  how  many 
had  he  at  first  1 

Sol. — 20  per  cent  lost=^  loss.*.|  rem.  :  25 

per  cent,  of  this  sold= J  sold .  • .  |  rem.  =36 

.  • .  &c. 

11.  80  per  cent  of  $250  is  62 J  per  cent,  of  what 
my  watch  cost :  find  the  cost. 

12.  In  a  school,  20  per  cent,  of  the  scholars  are  in 
the  5th  class,  each  of  the  next  three  classes  contains 
18  J  per  cent,  of  the  remainder  :  what  percentage  of 
the  school  is  in  the  primary  class  1 

Sol. — 20  per  cent,  in  5th  class  .*.  80  per  cent. 
= J  in  the  other  classes  ;  18  J  per  cent.  X  3= 
55  per  cent.  =20,  and  l^  of  i=il  in  three 
of  remaining  classes  .*.  | — ^^=:-^^=36  per 
cent,  in  last  class. 


Examples. — 3. 

1.  If  I  add  J  of  unity  to  itself,  what  fractional  part 
of  the  sum  must  I  take  off  so  that  the  remainder  may 
be  unity  1 

2.  What  part  taken  from  a  number  is  equal  to  J 
of  the  remainder? 

Sol. — The  remainder  -f-J  of  rem.  (=|  rem.)= 
given  number  .«.  4  of  number  =  rem.,  and 
1  has  to  be  subtracted. 

3.  To  a  number  J  of  itself  is  added,  what  part  must 
be  taken  from  the  sum  to  get  the  number  1 

4.  What  part  taken  from  a  number  is  equal  to  |  of 
the  remainder  ? 
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5.  To  a  certain  number  |  of  itself  is  added  :  what 
part  must  be  subtracted  from  the  sum  to  get  the 
number  1 

6.  How  does  the  numerator  of  the  part  subtracted, 
compare  with  the  numerator  of  what  is  added  1 

7.  How  does  the  denominator  of  what  is  taken  off 
compare  with  the  numerator  and  the  denominator  of 
what  is  added  1 

8.  What  per  cent,  taken  from  a  number  is  equal  to 
40  per  cent,  of  the  remainder? 

Sol. — Rem.  -}-  40  per  cent,  of  rem.  =140  per 
cent,  of  rem.  =  |  of  rem.  =  given  number 
.*.  rem.=  |  of  given  number,  and  |  or  28^ 
per  cent,  must  have  been  taken  off. 

9.  What  per  cent,  subtracted  from  a  number  is 
equal  to  25  per  cent,  of  the  remainder? 

10-  30  per  cent,  is  added  to  a  number  :  what  per 
cent,  must  be  taken  from  the  sum  to  give  the  original 
number  ? 

'11-  When  12 J-  per  cent,  is  added,  what  per  cent, 
subtracted  will  give  the  number  that  was  increased  1 

12.  40  is  8  per  cent,  of  what  1 

Sol. — 8  per  cent.  =yf  (j  of  it  =  40  .*.  yl^=5, 
and  number =5 00. 

13.  If  I  take  off  I  of  my  price  when  selling  an 
article,  what  per  cent,  of  my  price  is  left  % 

14.  If  I  ask  96  cts.  for  a  book  and  take  off  12J  per 
cent.,  how  much  do  I  get  for  it  ? 

16.  AVhat  per  cent,  must  I  add  to  the  price  of  an 
article,  so  that  when  I  take  off  10  per  cent,  for  a 
customer  I  may  neither  lose  nor  gain  1 
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Section   II.— Commission. 


Examples. — 4. 

1.  A  man  received  $45  for  selling  goods  on  a  com- 
misbion  of  2J  %  :  find  the  price  at  which  the  goods 
sold. 

Sol.—^  %  =4^^  of  price=:$45  .'.price  =  40x 
45=$1,800. 

2.  Paid  ^  %  for  collecting  a  debt  of  $320 :  what 
sum  do  I  receive  ? 

3.  An  auctioneer  sells  goods  on  a  commission  of 
2  J  %  :  what  will  he  receive  on  a  sale  of  2,500  dollars' 
worth  ? 

4-  A  broker  sold  $6,000  Bank  of  Commerce  stock, 
on  a  commission  of  §  per  cent.  :  find  amount  of  his 
commission. 

5.  At  4  per  cent,  what  will  it  cost  to  buy  a  bill  of 
exchange  for  $  1 , 2  5  0  ? 

^0?.— $1,250=1 2 J  hundreds.-,  com.  =|Xl2J 
=$10. 

6.  A  Toronto  merchant  consigns  12,000  bushels  of 
wheat  to  his  agent  in  Montreal,  who  sells  it  at  $1.20 
a  bushel,  on  a  commission  of  If  per  cent :  find  the 
amount  of  the  commission. 

7.  A  planter  paid  his  agent  in  New  York  $125  for 
selling  40,000  lbs.  of  cotton,  on  a  commission  of  2\ 
per  cent.  :  for  what  price  per  lb.  was  the  cotton  sold  % 

&ol. — 4\-  of  cotton= 1,000  lbs.  went  for  com- 
mission=in  value  $125  /.  cotton  $?,  or  12J 
cts. 
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8a.  An  agent  receives  $225  for  selling  goods  to  the 
value  of  $5,000 :  find  his  rate  per  cent,  of  commission. 

iSo?.-  $5,000  gives  $225  com.  :  $1  gives  -^^^^^ 
=  5?^,  and  $100  gives  ^^^  X  100=1=4^ 
Or  50X100  (=5,000),  gives 225. MOO  gives 
225  ~50=4J. 

8.  An  agent  received  $117  for  selling  800  barrels 
of  flour,  at  $6.50  :  find  his  rate  of  commission. 

9.  A  tax  collector  receives  1 J  per  cent,  for  all  sums 
paid  within  30  days,  and  3  per  cent,  for  all  paid  after 
that  time  :  the  taxes  are  $45,000,  of  which  $25,000  is 
paid  within  30  days  :  find  the  whole  amount  of  the 
collector's  fees. 

10-  A  druggist  sends  his  agent  $630  with  which  to 
buy  goods,  after  deducting  his  commission,  5  per  cent. 
on  the  price  paid  for  the  goods  :  fiiid  the  agent's  com- 
mission. 

Sol. — For  every  $105  sent,  the  agent  receives 
$5  .*.  he  receives  ^j  of  whole  amount  sent= 
3j\  of  $630=$30. 

11.  A  manufacturer  sent  $2,601  to  a  wool  dealer 
with  which  to  purchase  wool,  allowing  him  2  per  cent, 
for  the  money  paid  out :  how  much  would  be  invested 
in  wool  1 

l2a.  An  agent  sold  flour  on  a  commission  of  3  per 
cent.,  and  with  the  proceeds,  minus  his  commission  for 
both  transactions,  purchased  tea  on  a  commission  of 
2  per  cent,  on  the  price  paid  for  it ;  his  entiie  commis- 
sion was  $200  :  find  amount  received  for  tlie  tea. 
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Sol.  (1.) — 3  per  cent.  -\-  2  per  cent.  ==  5  per 
cent.  If  5  per  cent.  (=  i^^)  had  been  charged 
on  the  whole  amount  of  sales,  the  com. 
would  have  been  2  per  cent,  of  $200  =  $4 
more,  i.e.,  the  entire  com.  would  have  been 
$200  +  $4  =  $204  =  3j^o  of  sales,  which 
.-.  amounted  to  20  X  204  =  $4080. 
Further  :  if  the  5  per  cent.  com.  had  been 
taken  on  amount  of  purchase  money,  the 
entire  com.  would  have  been  3  per  cent,  of 
$200  =  $6  less  than  it  was,  =  200—6 
=  $194  =  2^  of  amount  oi purchase,  which 
=  .  • .  $3880.  See  "  Exam.  Papers  in  Arith- 
metic. " — Preface. 

Sol.  (2.)— It  will  be  found  that  on  every  $102 
from  sale  there  is  $5  entire  commission : 
Suppose  we  allow  for  com.  onpurchase,  $2  of 
the  102,  leaving  $100.  For  com.  on  sale,  $3 
of  the  $100,  leaving  $97=$5  com. 

In  the  former  case  we  have  charged  2  per 
cent,  of  $3=6  cents  too  much.  But  in  the 
latter  case  we  have  charged  3  per  cent,  of  $2 
=6  cents  too  little,  i.e.,  the  excess  equals 
the  deficit,  and  we  have  still  $5  entire  com- 
mission. Then,  yf^j  of  sales  =  $200,  j  J^  = 
$40,  and  the  whole=$4,080. 

It  is  seen  from  the  above  that  the  com.= 
Y§3j  (=  t7jS+2)  of  the  sales  ;  and  equals  /, 
(=y^|_^)  o£  purchase  money. 
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Sol  (3.)— The  formal  analysis  k  :  Take  $100 
for  reference.  $3=com.  on  sale  :  j^^  of  (100 
— 3)=com.  on  purchase.' .  Entire  com.  =$3 

fi__L.200   500   5      nf  inn 

102^^1  Oil  —    IJil  —  T02  ^^  ■'^^• 

Note. — If  com.  on  sale  is  4  per  cent,  and  on  purchase  3  per 

cent.,  the  entire  com.  =  '|--^|=3J:j  of  sale  money,   and -4^+3. 

(ie.,3^^_4  of  purchase  money).     And  generally  if  we  have  7n 

per  cent,  on  sales,  and  n  per  cent,  on  purchase,  the  entire  com. 

=  io^^  of  sale  money,  and   =  j^^  of  purchase  money. 

12&.  A  merchant  sold  tea  on  a  commission  of  5  ])&v 
cent.,  and  purchased  (as  in  last  Ex.)  cotton  on  a  com. 
of  3  per  cent. ;  his  entire  com.  was  $400  :  find  amount 
received  for  the  goods. 

12c.  In  the  last  question,  find  also  the  amount  in- 
vested in  cotton. 

12.  A  merchant  sends  his  agent  $390  to  expend 
for  goods,  after  deducting  his  commission  at  4  per 
cent,  on  the  price  paid  for  the  goods  :  find  the  agent's 
commission. 

13.  A  merchant  sends  his  agent  $5,200  with  which 
to  purchase  wheat,  allowing  him  a  commission  of  4 
per  cent,  on  the  price  paid ;  he  paid  $1.25  a  bushel : 
how  many  bushels  did  he  buy  ] 

14.  A  commission  merchant  received  6  per  cent, 
for  selling  goods,  and  purchased  with  the  proceeds 
(after  deducting  his  commission  for  both  transactions) 
a  quantity  of  oats  on  a  commission  of  5  per  cent,  on 
the  amount  paid  for  the  oats  :  he  paid  57  cents  a 
bushel,  and  his  entire  commission  was  $60  ;  how 
many  bushels  did  he  buy  i 
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Section  III.  — Insurance. 


Examples. — 5. 

1.  A  man  effected  an  insurance  of  $1,575  on  his 
house,  at  2  per  cent,  premium  :  how  much  did  he 
pay-^ 

2.  What  will  it  cost  to  insure  $2,400  worth  of 
furniture  at  |  per  cent,  premium? 

3.  A  produce  dealer  paid  $25  for  an  insurance  on 
goods  valued  at  $800  :  what  rate  of  premium  did  he 
pay?  ^ 

4.  An  insurance  company  which  charged  a  rate  of 
I  per  cent,  received  $22.50  for  insuring  a  house  to 
the  amount  of  75  per  cent,  of  its  value  :  find  its 
value. 

Sol—$l  from  100  .-.$1  from  $160  and  $22 J 
from  22J  x  160=$3,600  ;  or,  f  from  $100  .*. 
22 J-j-|=36=no. hundreds  ,  Szc, 

5.  An  insurance  agent  took  a  risk  on  a  ship  at  2|- 
per  cent.,  and  immediately  re-insured  80  per  cent,  of 
the  risk  in  another  company  at  2  per  cent.  :  the  pre- 
mium received  exceeded  the  premium  paid  by  $225  : 
for  how  much  was  the  ship  insured  1 

6.  A  farmer  paid  an  agent  $8.25  for  insuring  his 
barn  and  its  contents  at  |  per  cent.  :  for  what  amount 
did  he  insure  ? 

Sol.—$ljx>rem.  on  $100  insured,  and  $1  on  $200 
.\$8l  on  $200  X  8i=$l,650. 

7.  For  how  much  must  I  insure  at  4  per  cent,  a 
propertv  worth  $3,600,  so  as  to  suffer  no  loss  in  case 
the  property  is  destroyed  i 
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iSol — I  must  receive  both  value  of  property 

and  premium  paid,  and  since  the  premium 

is  4%  of  amount  insured,  the  property  must 

be  100%  —4%  =  96%  =  11  of  amt.  insured, 

/.||of  this  amt.  =$3,600  and  amt.=$3,750. 

8.  For  how  much  must   a  house  costing  $1,470  be 

insured  at  2  per  cent.,  so  that  the  owner,  in  case  of 

loss,  may  recover  its  value  and  the  premium  paid  1 

9-  A  ship's  cargo  is  valued  at  $28,500  :  what  pre- 
mium must  be  paid  at  5  per  cent,  so  that  in  case  of 
shipwreck  the  insurer  may  suffer  no  loss  1 

10-  My  property  is  worth  $4,800:  what  is  the  tax 
on  it  at  1 J  per  cent.  ? 

10a.  The  tax  on  a  lot  worth  $600  is  $6  :  what  is 
the  rate  on  the  dollar  t 

Sol— $^00  gives  $6.-.$l  gives  $5-^^=14  cents 
=  12  mills. 

11.  At  17  mills  on  the  dollar  my  income  tax  is 
$25.50  :  on  what  amount  do  I  pay  income  tax  1 

12.  A  man  who  owns  property  to  the  amount  of 
$4,250  pays  $72.25  in  taxes  :  find  the  rate  in  the 
dollar. 

13-  A  tax  collector  pays  $11,400  to  the  treasure! 
of  a  municipality,  after  deducting  his  commission  ai 
5  jyet  cent.  :  how  much  did  he  collect  1 

Sol—5%=^\  for  collecting.*.  J 9  left==$ll,40C 
/.  5^5  =$600,  etc. 
14.  For  how  much  must  a  town  assess  itself  so  as 
to   allow  the  collector  4  per  cent,   and  still  realize 
$18,0001 
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15.  What  is  the  duty  on  750  gallons  of  wine  at 
$1.20  a  gallon? 

16.  A  lot  of  books  is  invoiced  at  $775 :  find  the 
duty  at  5  per  cent. 

17.  Paid  a  specific  duty  of  50  cents  a  gallon  and 
an  ad  valorem  duty  of  17J  per  cent,  on  500  gallons  of 
brandy  :  find  the  amount  of  duty  paid. 

18.  A  man  owns  g\  of  a  ship  worth  $40,000.  It 
is  insured  for  a  certain  voyage  at  2  per  cent :  find 
amount  of  his  premium. 


Section  IV.— Profit  and  Loss, 


Examples. — 6. 

1.  A  man  bought  tea  at  45  cts.  a  lb.,  and  sold  it  at 
55  cts. :  find  his  gain  per  cent. 

Sol. — 45  gains  10. M  gains  |§,  and  100  gains 
ifXl00==22|. 

2.  A  merchant  bought  flour  for  $6  a  bbl.,  and  sold 
it  at  $7.50  :  find  his  gain  per  cent. 

3.  Bought  cloth  at  80  cts.  a  yard,  and  sold  it  at 
$1.10  :  find  the  gain  per  cent. 

4.  Bought  a  quantity  of  wheat  at  $1.20  per  bushel, 
and  sold  it  at  $1.10 :  find  the  loss  per  cent. 

5.  An  apple-woman  bought  apples  at  $1.25  per 
hundred,  and  sold  them  at  2  cents  each :  what  was 
her  gain  per  cent  % 

6.  Invested  $4,500  in  flour  at  $6.75  a  bbl.;  sold  it 
at  $7.50  a  bbl. :  find  entire  gain, 

7.  A  man  sold  a  horse  for  $150,  which  was  J  of 
what  he  paid  for  it :  find  his  loss  per  cent. 
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8.  A  mercliant  bought  300  barrels  of  flour  at  $5  a 
bbl.,  sold  two-thirds  of  it  at  $8  a  bbl.,  and  the  rest  at 
cost :  find  his  gain  per  cent. 

9.  A  grocer  sells  8  lbs.  of  tea  for  what  9  lbs.  cost 
him  :  what  is  his  gain  per  cent  ? 

Sol. — He  gains  1  lb.  on  8,  or  |  on  1  .•.   gain 

=  12i%- 
10-  Bought  a  horse  for  twenty  per  cent,  less  than 
$150,  and  sold  him  for  10  per  cent,  more  than  $150  : 
find  gain  per  cent. 

11.  I  sold  goods  to  A  at  10  per  cent,  profit;  A  sells 
them  to  B  at  20  per  cent,  profit :  what  per  cent, 
should  I  have  made  if  I  had  sold  directly  to  B  at  the 
price  A  received  1 

12.  A  merchant  marks  his  goods  at  an  advance  of 
25  per  cent,  on  cost ;  what  per  cent,  must  he  reduce 
his  marked  price  to  sell  certain  damaged  goods  at 
cost] 

tSoI. — I  of  cost  =  selling  price   .*.  4  of  latter 
=  cost,  i  off  selling  price  =20  per  cent.  off. 


Examples. — 7. 

1.  Bought  tea  at  50  cents  per  lb.,  and  sold  it  so  as 
to  gain  25  per  cent. :  find  the  selling  price. 

^0?.— 25  per  cent.  =  |,  and  |  of  50  =  12J  /, 
50  +  12J  =  62^     Ans. 

2.  Land  was  bought  at  $20  an  acre,  and  sold  so  as 
to  gain  45  per  cent.  :  find  the  selling  price. 

3.  A  grain  merchant  bought  wheat  at  $1.20,  and 
sold  it  at  a  loss  of  15  per  cent. :  find  the  selling 
price. 
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4.  A  merchant  "  marks  down  "  a  lot  of  old  goods 
12 J  per  cent. :  what  will  be  the  price  of  cloth  for 
which  his  price  had  been  |3.68  a  yard  1 

6.  A  town  had  a  population  of  4,045  in  1870;  in 
1875  the  population  had  decreased  11^  percent. :  find 
its  population  at  latter  date. 

6-  By  selling  cotton  at  1 2  cents  a  yard,  there  is  a 
gain  of  20  per  cent. :  what  was  the  cost  price  1 

Sol — 20  per  cent.  =  i  /.  li  cost  =:  12,  and 
cost  =  10. 

7.  A  merchant  sold  cea  at  64  cents,  gaining  331 
per  cent.  :  find  the  cost  of  the  tea. 

8.  A  man  sold  his  house  for  $2,400,  which  was  25 
per  cent,  below  cost :  find  the  cost. 

9.  A  drover  sold  120  sheep  for  $504,  gaining  20 
per  cent.  :  what  did  they  cost  him  a  piece  ] 

10.  A  grocer  bought  cofiee  so  that  he  could  sell  it 
at  36  cents  and  make  a  profit  of  33J  per  cent. :  find 
the  cost. 

11.  By  selling  cigars  at  65  cents  a  dozen,  30  per 
cent,  was  gained  :  what  selling  price  would  have 
gained  60  per  cent.  ? 

8ol. — Y§  cost  =  65  J,   cost  =  50,  add  60  per 
cent.,  we  have  50  +  30  =  80. 

12.  B  sells  a  lot  to  C,  and  gains  12|-  per  cent.  ; 
C  sells  it  to  D  for  $1,180,  gaining  18  per  cent.  :  v/hat 
did  the  lot  cost  B  1 

13.  A  merchant  gains  30  per  cent,  by  selling  mus- 
lin at  39  cents  a  yard  :  by  what  selling  price  would 
ho  lose  40  per  cent,  'i 

Sol—\^  cost  =  39    /.   cost  =  30  —  40  per 
cent,  off  this  =  18c. 
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Examples. — 8. 

1.  A  horse  was  sold  for  $180,  which  was  10  per 
cent,  less  than  it  cost :  what  was  the  cost  1 

2.  By  selling  coffee  at  30  cents  a  pound,  there  is  a 
loss  of  20  per  cent. :  what  selling  price  would  have 
gained  20  per  cent.  1 

Sol. — Sold  for  I  of  cost  ;  to  gain  20  per  cent, 
it  must  sell  for  |  of  cost,  which  is  one-half 
more  than  | .  • .  45  cents. 

3.  A  man  sold  a  horse  and  carriage  for  $480,  losing 
4  per  cent. ;  if  he  had  sold  them  at  $600  what  would 
he  have  gained  per  cent.  ? 

4-  A  man  sold  two  lots  at  $400  each  :  on  one  he 
lost  20  per  ceni^.,  and  on  the  other  he  gained  20  per 
cent :  how  much  did  he  gain  or  lose  on  the  whole  % 

Sol—%iidO—\l  cost  of  one=|  cost  of  the  other 
.-.  costs  are  $500,  333J,  etc. 

5.  What  must  be  the  marked  price  of  cloth  that 
cost  $150  a  yard,  so  that  the  seller  may  reduce  his 
price  10  per  cent,  and  still  make  20  per  cent,  profit  1 

Sol. — /q  of  marked  price=li  cost=$1.80.  •. 
marked  price=$2. 

6.  If  10  per  cent,  more  is  gained  by  selling  a  horse 
for  $280,  than  by  selling  him  for  $260,  find  his  cost 
price. 

7.  A  merchant  invested  $1,096  in  broadcloth ;  he 
marked  it  at  an  advance  of  20  per  cent,  on  cost,  but 
finally  took  20  per  cent,  less  than  he  asked  :  find  his 
entile  loss. 
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^o;._100  sold  for  120 :  20  per  cent,  of  this= 

24,    120— 24=96. -.4   lost  on  100  =  4  per 

cent. 

8.  By  selling  a  house  which  cost  $4,800,  I  gained 

7y\   per  cent,  of  the  selling  price  :  find  the  selling 

price. 

9-  By  selling  tea  which  cost  48  cents  a  lb.,  I  lost 
11^  per  cent,  of  the  selling  price:  what  was  the  loss 
per  cent,  on  the  cost  ? 

Sol. — ^  of  selling  price  lost  .*.  y  of  do.=cost 
.•••^cost  lost=--10^  per  cent. 

10.  I  sold  one  farm  which  cost  $6,000,  at  a  gain  of 
16|per  cent,  of  the  selling  price,  and  another  which 
cost  $7,200  at  a  loss  of  20  per  cent,  of  the  selling  price: 
find  my  whole  gain  or  loss  per  cent. 

11.  How  many  yards  of  cloth  at  $4  a  yard  must  a 
merchant  buy,  so  that  by  selling  it  at  10  per  cent, 
profit  he  may  gain  $24  ? 

Sol. — 10  per  cent,  of  $4=f  =rgain  on  1  yard 
and$24=gain  on  24-r-|=60  yards. 

12.  At  what  must  I  mark  goods  that  cost  60  cents 
per  yard,  so  that  I  can  take  ofi"  20  per  cent,  for  a  cus- 
tomer and  neither  gain  nor  lose  ? 

Sol. — i  off  marked  price=co8t  r  .\  (or  25  per 
cent.)  added  to  oost=selling  price. 

13.  At  what  must  I  mark  goods  that  cost  50  cents 
per  yard,  so  that  I  can  take  off  10  per  cent,  for  a  cus- 
tomer and  have  13  cents  profit  ? 

14.  At  what  must  I  mark  a  book  which  cost  97 
cents,  so  that  after  taking  off  12 J  per  cent,  for  a  cu». 
tomer  I  may  lose  6  cents. 
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15-  Cloth  winch  cost  96  cents  a  yard  was  sold  at  a 
profit  of  25  per  cent.,  and  $16  was  gained  in  all :  how 
many  yards  were  there  1 

16.  A  boy  bought  peaches  at  the  rate  of  3  for  10 
cents,  and  sold  them  at  the  rate  of  5  for  20  cents.: 
what  did  he  gain  per  cent.  ? 

17-  At  what  must  I  mark  goods  worth  96  cents  per 
}  ard,  so  that  I  can  take  of  20  per  cent,  for  a  customer 
and  have  25  per  cent,  profit  1 

/So^.—964-25percent. of  96=120;  J oflT marked 
price=120.-.120+J  of  120=150. 

18-  At  what  must  I  have  marked  goods  that  cost 
$1.80  per  yard,  that  after  taking  off  10  per  cent.  I  lost 
5  per  cent.  1 

19.  Sold  a  lot  for  $230,  which  was  8  per  cent,  less 
than  it  cost :  had  it  been  sold  for  $300  what  would 
have  been  the  gain  ? 

20'  Bought  a  quantity  of  apples  at  80  per  cent,  off 
the  market  price,  and  sold  them  for  10  per  cent,  more 
than  the  market  price  :  find  the  gain  per  cent. 

21.  A  man  sells  wheat  at  90  cents  a  bushel,  and 
gains  12^  per  cent.  :  what  will  he  gain  or  lose  per 
cent,  by  selling  it  at  85  cents  a  bushel  1 

22-  A  grocer  bought  40  lbs.  of  tea  for  80  cents  a 
lb.,  and  intended  to  sell  it  so  as  to  gain  25  per  cent., 
but  by  unintentionally  using  a  false  balance,  he  really 
gains  33|  per  cent. :  how  many  ounces  did  he  give 
for  a  lb  1 

^oZ.— Cost  =  $32,  selling  price  ==  $32  -f  -J 
of  $32  —  $42f,    which  at  $1  nominal  lb. 
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represents  42|  lbs.  (false)  =  40  (true)  /.  1 
false  =  40  -r-  42|  =  if  true  .•.  15  ounces 
tolb. 

23-  I  bought  a  horse  for  $100,  which  was  16|  per 
cent,  less  than  his  real  value,  and  sold  him  for  10  per 
cent,  more  than  his  real  value  on  a  credit  of  3i  years, 
money  being  worth  10  per  cent,  per  annum :  did  I 
gain  or  lose,  and  how  much  ? 

24.  The  workmen  in  a  New  Brunswick  ship-yard 
who  work  11  hours  a  day,  demand  that  the  day's 
work  be  decreased  by  one  hour ;  the  employers  agree 
to  grant  an  equivalent  to  the  demand  by  increasing 
the  wages,  the  hours  to  remain  the  same  :  what 
increase  per  cent,  in  wages  should  be  made  ] 

25.  The  imports  of  Prince  Edward  Island  amount 
to  IJ  million  dollars  annually,  and  the  exports  to  2 
millions,  each  person  on  an  average  contributing  33J 
per  cent,  more  to  the  exports  than  he  receives  from 
the  imports,  both  for  one  person  being  $35  :  what 
is  the  population  of  the  island  1 

26.  A  man  marks  his  goods  20  per  cent,  above 
cost ;  5  per  cent,  of  his  sales  are  bad  debts  on  which 
he  only  receives  10  per  cent.,  the  cost  of  collecting  is 
2  per  cent. :  find  his  gain  or  loss  per  cent. 

27.  In  a  mixture  of  wine  and  water,  20  per  cent, 
of  the  whole  is  water;  20  gallons  more  wine  are 
added,  and  now  the  water  is  only  4  per  cent,  of  the 
whole :  how  many  gallons  of  wine  were  there  at 
first] 
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Sol. — At  first   I   water  j  wine,  i.e.,  wine  =  4 

times  water.     Then  ^^  water  §J  wine,  i.e., 

wine  =  24:  times  water    .*.    wine  =   20 

times   water  must  have  been  added   .•.    1 

gallon  of  water  and  4  wine. 

28.  A  school-room  not  containing  seats  for  six  of 

the  pupils,  the  number  of  seats  was   increased  33 J 

per  cent.,  and  now  there  are  seats  for  12  more  than 

the  whole  number  of  pupils,  allowing  two  pupils  to  a 

seat :  how  many  pupils  were  there  in  the  school  ? 


Section  V.— Stocks  and  Shares. 


Examples. — 9. 
1.     How  much  cash  will  be  realized  by  selling  out 
$4,000  stock  in  Dominion  5's  at  95^  % 

aSoZ.— 1100   brings  95^  cash  .-.  $4,000  bringi-: 
40  X  95J  =  $3,810. 
2-  What  cash  will  be  obtained  by  the  sale  of  $7,800 
3  per  cent,  stock  at  89  % 

3.  What  amount  will  be  received  by  selling  out 
$4,500  Dominion  6's  at  106|,  allowing  brokerage  J? 

^0?.— Every  $100  brings  106|— ^  =  106§,  &c. 

4.  Eind  amount  realized  by  the  sale  of  $5,000 
Bank  of  Commerce  stock  at  120|,  allowing  ^  for 
brokerage. 

5.  How  much  stock  can  be  bought  at  92  for  $2,760 <} 

Sol. — 92  will  buy  $100  stock  .*.  given  sura 
will  buy  27fi  0  X  100  =  30  X  100  =  $3,000. 

6.  How  much  stock  can  be  bought  at  92J  for 
$1,480 « 
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7.  How  much  stock  will  ^4,200  buy  in  the  4  per 
cents  at  75  ? 

8.  How  much  Dominion  Bank  Stock  at  120  can  be 
bought  for  $5,400  1 

9.  How  much  will  |2,199  buy  in  the  3  per  cents  at 
91  J,  allowing  brokerage  1 1 

10-  What  semi-annual  income  will  be  derived  from 
investing  $9,000  in  Dominion  Bank  Stock  at  120, 
and  paying  4  per  cent,  half  yearly  dividends  ] 

/SoZ.— 120  will  buy  100  stock,  which  brings  $4 
income,  and  jl^  =  yV  •'•  i^^come  is  j\  of 
investment ;  -fV  of  $9,000  =  $600. 

11.  "What  income  will  be  derived  from  an  invest- 
ment of  $2,940  in  4  per  cent,  stock  at  98  1 

12.  What  semi-annual  income  will  be  derived  from 
investing  $3,195  in  stock  selling  at  88 J,  and  paying 
3  per  cent,  half-yearlj'^  1 

13-  What  income  will  be  received  from  investing 
$3,360  in  5J  per  cent,  stock  at  96  1 

14.  What  income  is  got  from  investing  $7,450  in 
3  per  cent,  stock  at  74|,  allowing  brokerage  J I 

^0^. — 100  stock  costs  741+^  =  74^-,  and  brings 
$3  income,  and  7450  -~-  74^  =  100 .  •.  income 
=  100  X  3  =  300. 


Examples — 10. 
1.  If  I  invest  in  7  per  cent,  stock  at  120,  what 
rate  of  interest  do  I  obtain  1 

8oL — $120  buys  100  stock,  which  entitles  me 
to  $7  . •.  $1  brings  -jj^  income  =:  j|^  x  100, 
per  cent.  =^  5|. 
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2-  Bought  stock  in  the  3  per  cents  at  80  :  what 
rate  of  interest  was  realized? 

3.  Invested  £8,750  in  the  3J  per  cents  at  87| : 
find  the  rate  per  cent,  obtained  from  the  investment.' 

4.  Invested  in  railway  stock  selling   at   85  and 
paying  5  per  cent,  dividends :  find  rate  of  interest. 

6.  What  per  cent,  is  obtained  by  investing  in  3J 
per  cent,  stock  at  75  1 

6.  What  amoimt  of  bank  stock   at  120  must  be 
sold  to  produce  $1,800  cash  1 

Sol~$l20  cash  is  got  from  $100  stock,  and 
$1  from  i§g  =  I .  •.  1,800  from  |  x  1,800  = 
1500. 

7.  When  the  English  funds  are  at  75,  what  stock 
must  be  sold  to  realize  £125  1 

8.  What  amount  of  8  per  cent,  stock  at  $125  muse 
be  sold  to  produce  $3,750  cash  1 

9.  What  amount  must  be  sold  of  Dominion  5*s  at 
921  to  produce  ^66Q1 

10.  What  amount  must  be  sold  out  of  the  17J  per 
cents  at  128  to  produce  $1,024? 

11.  What  sum  must  be  invested  in    8  per  cent, 
stock  at  120  to  give  income  of  $200  ? 

Sol— 8  arises  from  120  .«.  1  from  15  &  200 
from  200  X  15  =  3,000. 

12.  What  sum   must    be  invested  in  8  per  cent, 
stock  at  120  to  give  an  income  of  $320  ? 

13.  What  sum  must  be  invested  in  the  5  per  cents 
at  90  to  give  an  income  of  $375  1 

14.  What  sum  must   be   invested  in  the  4J  per 
cents  at  67  to  produce  $279  income? 
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Examples. — 11. 

1.  Which  is  the  better  investment,  insurance  stock 
at  140  and  paying  12  per  cent,  dividends,  or  bank 
stock  at  120  and  paying  9  per  cent,  dividends  1 

Sol. — In  first  case,  140  brings  12  .*.  1  brings 

J_2     3 

J  4  ?J   3o* 

In  second  case  120  brines  9  .*.  1  brings 
-^^  =  ^-^,  and  the  first  fraction  is  greater 
than  the  second  .  • .  1st  is  better  investment. 

2.  Which  is  the  better  investment,  the  6  per  cents 
at  98J,  or  the  5  per  cents  at  85,  brokerage  in  each 
case  being  J  % 

3.  Which  is  the  better  investment,  5  per  cent, 
stock  at  95,  or  6  per  cent,  at  106  '? 

4.  A  man  having  $12,500  Dominion  Bank  stock 
paying  8  per  cent.,  sells  out  at  120,  and  invests  in 
Bank  of  Commerce  stock  at  125,  and  paying  8 J  per 
cent.  :  find  alteration  in  his  income. 

Sol.— Income  from  D.  B.  — 8  X  125  ~  $1,000. 
The  D.  B.  sells  at  1  advance,  giving  $15,000. 
125  in  B.  C.  gives  8J .-.  1,000  gives  68,  and 
15,000  gives  68  X  15=  1,020  .-.  1,020— 
1000  =  $20  increase. 

5.  How  much  stock  at  140  can  be  bought  by  sell- 
ing out  $14,000  of  a  different  stock  which  is  at  120  ? 

Sol.—%\  of  latter  stock  will  buy  $if  §  ==  |o 
of  former  .*.  given  amt.  will  buy  $|  X 
14,000  =  $12,000. 

6.  How  much  stock  at  95  can  be  bought  by  selling 
out  $3,800  of  a  different  stock  at  120  ? 
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7.  How  much  stock  at  99J  can  be  bought  with  the 
proceeds  of  $4,200  of  a  diflferent  stock  at  95  ? 

8.  When  gold  is  at  102|,  what  is  the  discount  on 
greenbacks  1 

9.  I  invested  a  certain  sum  in  railway  stock  at  80 
and  paying  5  per  cent,  dividends,  and  an  equal  sum  in 
bank  stock  at  120,  and  paying  8  per  cent. ;  the  dif- 
ference in  the  two  incomes  was  $12  :  find  the  amount 
invested  in  each  kind  of  stock. 

JSol. — The  first  pays  -Jg,  the  second  j^g  (of  amt. 
invested)  ,\  -Jg — y^g  =  ^^^  of  amt.  =$12.*. 
amt.  =  $3,880. 

10.  A  certain  sum  was  invested  in  4  per  cent,  stock 
at  80,  and  an  equal  sum  in  5  per  cent,  stock  at  95 ;  the 
difference  in  incomes  was  $10  :  how  much  was  in- 
vested 1 

11.  A  sum  of  money  was  invested  in  insurance 
stock  selling  at  144,  and  paying  12  per  cent,  divi- 
dends, and  twice  the  amount  was  invested  in  bank 
stock  selling  at  120,  and  paying  8  per  cent,  dividends ; 
the  income  from  the  latter  investment  was  $125 
greater  than  that  from  the  former  :  how  much  was  in- 
vested in  each  stock  ? 

12.  A  person  sells  £1,250  stock  of  the  3  per  cent, 
consols,  when  the  funds  are  at  96,  and  invests  the  pro- 
ceeds in  railway  stock  at  75,  paying  an  annual  divi- 
dend of  2  J  per  cent.  :  find  the  alteration  in  his  income. 

13.  How  much  3  per  cent,  stock  must  be  bought  at 
88  J  in  order  that  by  selling  out  at  88  J,  there  may  be 
a  gain  of  $21  ? 

14.  A  person  sells  $2,400  stock  at  95,  which  pays 
5  per  cent,   in  order  to  invest  in  6  per  cent,  stock  j 
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what  price  must  he  pay  for  the  latter  tliat  his  income 
may  remain  unaltered. 

Sol. — Income  per  ann.  in  1st  case  =  -g^^  =  -Jg 

=  income  per  ann.  in  the  2nd  case  =  ^x^^ 

=  y|j  .'.  114  is  the  price. 

15.  A  man  invests  $19,450  in  Bank  of  Montreal 

stock  at  194,  and  $19,850  in  *Bank  of  Toronto  stock 

at  198,  paying  in  each  case  brokerage  J  per  cent,  on 

stock  purchased :  the  former  pays  6  J   per  cent.,  the 

latter   6J  per   cent,   half-yearly  dividends  :  find  the 

total  income  for  the  half  year. 


Section  VI. — Interest. 

Examples. — 12. 

1.  At  8  per  cent,  for  4  years,  what  part  of  the 
principal  is  the  interest  1 

Sol. — Interest  for  one  year  =  y|^,  and  interest 
for  4  years  =  4  X  yf  o  =  zh- 

2.  At  8  per  cent,  for  5  years,  what  part  of  the  prin- 
cipal does  the  interest  equal  ] 

3.  At  6  per  cent,  for  5  years  8  months,  what  part 
of  the  principal  equals  the  interest  ] 

4.  At  8  per  cent,  for  2  years  9  months,  to  what 
part  of  the  principal  is  the  interest  equal  1 

5.  Find  interest  on  $60  for  6  years,  at  5  per  cent.  ] 
at  6  per  cent.  ?  at  7  per  cent.  ]  at  8  per  cent.  ?  at  7J 
per  cent.  *? 

6.  What  is  the  interest  on  $600  for  2J  years  at  4 
per  cent.  ?  5  per  cent,  "i  6  per  cent.  1  7  per  cent.  1  8 
per  cent.  ]  8^-  per  cent,] 
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7.  What  is  the  interest  on  $480  for  3  years  9 
months,  at  8  per  cent.  *?  at  6  per  cent.  1  at  5  per  cent.  1 
at  10  per  cent.? 

8.  Find  the  interest  on  $480  for  5  years  10  months, 
at  G  per  cent  *?  at  8  per  cent.  ?  at  10  per  cent.*? 

9.  What  is  the  interest  on  $300  for  five  years,  at 
3 J  per  cent.  1  at  6  per  cent.  1  at  6|  per  cent.  ?  at  7J 
per  cent.  ? 

10.  What  is  the  interest  on  $800  at  8  per  cent,  for 
3  months  1  for  4  months  1  for  5  months  1  for  7  months  1 
for  9  months?  for  7 J  months  1  for  10  months  1 

11-  What  is  the  interest  on  $24.50,  at  8  per  cent^ 
for  12  months'?  for  9  months'?  6  months'?  15  months'? 

12.  What  is  the  interest  at  8  per  cent,  on  $137.50 
for  1  year]  for  15  months?  18  months'?  14  months  1 
10  months?  8  months?  7  months?  9  months? 

13.  What  is  the  interest  on  $146  for  45  days,  at  5 
per  cent.  ? 

Sol. — 45  days  =  ^^/^  year  =  ^%y  ,'.  interest 
=  ^^3  X  146  X  Tuu  =  h%  =  90  cents. 

14.  What  is  the  interest  on  %73  at  6  per  cent,  for 
35  days  ?  40  days  ?  50  days  ?  65  days  ?  90  days  ?  95 
days?  115  days? 

15.  Find  the  interest  on  $109.50,  at  8  per  cent,  for 
40  days  ?     45  days  ?     90  days  ?     1 20  days  ? 

16.  What  is  the  interest  on  $182.50  for  90  days, 
at  6  per  cent.?  at  7J  per  cent.?  at  8  per  cent.?  at 
10  per  cent.? 

17.  Find  the  interest  on  $240  for  8  months  at  6 
per  cent, 
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Sol. — At  6  per  cent,  interest  on  $1=J  cent  per 
month=4  cts.  for  8  months  .*.  interest  on 
$240=240X4  cts.=$9.60. 

18.  Interest  on  $225  at  6  per  cent,  for  4  months *? 
6  months?  7  months?  8  months?  14  months? 
13  months? 

19.  Interest  on  $240  for  11  months  at  6  per  cent.? 
at  7  per  cent.?  at  8  per  cent.?  at  7 J-  per  cent.?  at 
5  per  cent.? 

20.  Find  the  interest  on  $800  for  42  days  at  6  per 
cent.? 

Sol — Reckoning  a  year  360  days,  the  interest 
on  $1  is  a  mill  (j^^^^  of  $1)  every  6  days, 
.*.  interest  on  the  above^^g'^XSOO  (mills) 
=$5.60. 

Note. — The  interest  as  found  by  this  rule  is  greater  thau 
the  true  interest  by  ^^  of  itself  ;  in  the  last  example  the  in- 
terest found  is  too  great  by  nearly  8  cents. 

21.  What  is  the  amount  of  $75  for  5  years  at  8  per 
cent.? 

aS^Z.— Interest=|  of  $75=$39  .-.a?nount=$7b 
-f-$30=$105. 

22.  Find  the  amount  of  $120  for  4  years  at  6  per 
cent.?  at  7  per  cent.?  at  8  per  cent.?  at  10  per  cent.? 

23.  Find  the  interest,  for  7  years  6  months,  on 
$600  at  6  per  cent.,  at  7J  per  cent.,  at  8  per  cent,, 
at  10  per  cent. 

24-  A  and  B  wish  to  divide  the  amount  of  $800 
for  8  years  at  5  per  cent.,  so  that  A's  part  shall  be  6 
times  B's.:  find  each  man's  share. 

25.  A's  money  is  $500,  which  is  J  of  B's :  what 
interest  will  each  receive  on  his  money  for  15  months 
at  8  per  cent.? 


36  MENTAL  AUITIIMETIC. 

26  A,  B,  and  C  have  together,  $1200,  of  which 
B  has  3  times  as  much  and  A  4  times  as  much  as  C : 
find  the  amount  of  each  man's  money  for  2J-  years  at 
8  pei-  cent. 

Examples.^  13. 
1.  What  principal  will,  in  2J  years  at  8  per  cent., 
give  $30  interest  1 

Sol. — Interest=8  per  cent.y2j-=J-  of  princi- 
pal .•.principal=$3rix5=$150. 
2-  What  principal,  in  2  years  at  8  per  cent.,  will 
give  $1G  interest?     $12?     $24?     $19.20? 

3.  What  principal,  in  5 J  years  at  8  per  cent.,  will 
give  $11?    $22?     $10.50?     $13.20?     $49.50? 

4-  I  receive  $1G0  interest  for  2  years  8  months  on 
a^sum  of  money  lent  at  6  per  cent.:  find  the  sum. 

5.  The  interest  on  f  of  A's  money  for  6J  years  at 
8  per  cent.,  is  $125  :  how  much  money  has  he  at  in- 
terest ? 

6.  What  principal  will  give  $80  interest,  if  lent  for 
1  year  and  8  months,  at  9  per  cent.? 

7.  I  pay  $98  annual  interest  on  money  borrov.ed 
at  7  per  cent.:  find  the  amount  borrowed. 

8.  The  interest  on  the  sum  of  B's  money  and  A's, 
for  2-J  years  at  8  per  cent,  is  $360.72  :  A's  money  is 
8204  more  than  B's  :  find  each  man's  money. 

Sol — Interest  2J    years      x  8=18  per  cent. 

= /g  of  joint  sum=$360.72  .•.^^^=$40.08 

and  whole  =  $2,004.  •.  shares  are  $900,  $1 104. 

9-  The  amount  due  on  a  note  which  had  been  on 

int(^rest  for  3  years  and  4  months  at  6  per  cent,  is 

$720  :  find  the  face  of  the  nole. 
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10.  A  had  a  sum  of  money  at  interest  for  15 
months  at  8  per  cent,  and  B  4  times  as  much  for  1? 
months,  at  6  per  cent.;  the  sum  of  their  interests  was 
$23  :  how  much  had  each  at  interest  'i 

11.  What  principal  will  produce  30  cents  interest 
in  25  days  at  6  per  cent.*? 

^^^•— 3^5  =  1%  year  .  •.  interest  =  ^%  X  /^  of 
principal  =  30  cts.  and  principal  =  $73. 
12-  The  interest  on  a  note  for  100  days  at  8  per 
cent,  is  $2.40  :  find  the  face  of  the  note] 

13.  The  interest  on  a  sum  of  money  at  10  per  cent, 
for  1  year  and  20  days,  is  $77  :  find  the  sum. 

14-  The  amount  required  to  pay  a  note  which  has 
run  150  days  at  8  per  cent,  is  $730  :  find  face  of  the 
note. 


Examples. — 14. 
1.  The  interest  on  $400  at  5  per  cent,  for  a  certain 
time  is  $60  :  find  the  timeA 

Sol. — At  5  per  cent.  $20  is  the  interest  for  one 
year  .  *.  $60  is  the  interest  for  |g  years  =  3 
years. 

2-  In  what  time  will  $40  make  $8  interest  at  2 
per  cent  ? 

3-  I  lent  $720  at  6  per  cent,  and  received  $140  in- 
terest :  for  how  long  was  the  money  lent  1 

4.  The  interest  on  $62.50  at  8  per  cent,  was  $12  ; 
how  long  was  it  on  interest? 

6.  In  what  time  will  $450  at  10  per  cent,  give 
$120  interest] 
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6.  The  interest  on  a  note  for  $320  at  6J-  per  cent, 
was  $40  :  for  what  time  was  the  note  drawn  ? 

7.  In  what  time  will  $90  make  $10.80  interest  at 
6  per  cent.  1 

8.  In  what  time  will  $125  amount  to  $137.50  at 
8  per  cent.  1 

9.  In  what  time  will  $64  amount  to  $76.20  at  7 
per.  cent.  1 

10.  It  required  $1,520  to  discharge  a  note  drawn 
for       2i  years,      at  7 J  per  cent.  :  find  the  face  1 

11.  In  what  time  will  a  sum  of  money  double  itself 
at  8  per  cent,  'i 

Sol. — It  produces  -^^  of  itself  (=ry|^)  in  1  year 
.  •.  it  produces  a  sum  equal  to  itself  in  l-i-j^ 
years  =12 J  years. 
Or,  at  1  per  cent,  it  doubles  itself  in  100  years 
.*.  at  8  per  cent,  it  doubles  itself  in  J  of  100 
years=12j  years. 
12-  In  what  time  will  a  sum  of  money  treble  itself 
at  6  per  cent.  ?     at  8  per  cent.  1     at  7  per  cent.  1     at 
10  per  cent.  ? 

13.  In  what  time  will  a  given  principal  quadruple 
itself  at  8  per  cent.  1  at  10  per  cent.  ]  at  20  per 
cent.  1 

14.  The  amount  of  a  certain  principal  for  a  certain 
time,  at  8  per  cent.,  is  $280,  and  at  5  per  cent,  the 
amount  is  $250  :  find  the  time  and  the  principal  ] 

iSoZ.— $280— $250= $30=  interest  at  3  per 
cent,  for  the  required  time  .'.  interest  at  5 
percent.=|  X  $30=$50  and  $250— $50  = 
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$200  the  required  principal,  and  S?00  pro- 
duces, at  5  per  cent,,  $50  in  5  years,  the 
required  time. 

15.  The  amount  of  a  principal  for  a  certain  time 
at  6  per  cent,  was  $455,  and  at  8  per  cent,  the  amount 
was  $490  :  find  the  principal  and  the  time. 

16.  The  amount  cf  a  certain  sum  of  money  for  a 
certain  time  at  7^  per  cent,  is  $445,  and  the  amount 
at  10  per  cent,  is  $460 :  required,  the  time  and  the 
principal. 

17.  A  sum  of  money  on  interest  at  6  per  cent, 
amounts  to  $300,  and  at  10  per  cent,  for  the  same 
time  it  amounts  to  $350  ;  find  the  time  and  the 
principal. 

Examples. — 15. 

1.  At  what  rate  will  $120  in  2 J  years  give  $21 
interest  1 

Sol. — At  1  per  cent,  for  2 J  years  the  interest 
=  ^\  of  princii^l  =  ^'^  of  $120  =  $3, 
and  if  $3  come  from  1  per  cent.,  $21  will 
come  from  21  -i-  3  =  7  per  cent. 

2.  At  what  per  cent,  will  $80  in  2^  years  give  $20 
interest  1 

3.  If  the  interest  on  $450  for  3  years  and  4 
montl^  is  $70,  find  the  rate  per  cent. 

4.  At  what  rate  per  cent,  will  $200  make  $49 
interest  in  3  J  years  1 

5.  At  what  rate  will  $300  make  $88  interest  in 
X  year  and  10  months  i 
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6.  At  what  rate  Vv-iil  $^800  make  $75  interest  in  1 
year  and  3  months  1 

7.  At  what  rate  per  cent,  'will  |2,500  make  $250 
interest  in  15  months? 

8-  At  what  rdte  will  $3  amount  to  $7  in  3  years 
and  4  months  1 

9.  At  what  rate  will  a  givan  principal  double  itself 
in  10  years  » 

/Scl. — In  10  years  it  gains  j'^  of  itself  at  1 
per  cent.  .*.  In  10  years  it  gains  J  J  (=  1) 
of  itself  at  10  par  cent. 

10.  At  what  per  cenJ:.  will  a  principal  gain  2,  3, 
4,  5,  6  times  itself  in  twenty  yo^rsl 

11.  At  what  rats  per  csnc-.  will  a  given  principal 
double  itself  in  10  years?  12  years?  20  years?  25 
years  ? 

12-  At  what  rate  will  a  principal  become  2  J  times 
itself  in  6  years?  8  years?  10  years? 

13.  The  amount  of  a  principal  for  4  years  at  a  cer- 
tain  rate  per  cent,  is  $620,  and  for  5  years  $700  :  find 
the  principal  and  the  rate. 

iSoZ.— $700— $620=:$80=interest  on  required 
principal  for  2  (=  5 — 3)  years  .•.  $120 
(==  I  X  $80)  =  interest  for  3  years,  and 
required  principal  =$620  —  $120  =  $500, 
and  $500  gives  $120  in  3  years,  or  $40  in 
1  year  .  * .  rate  =  8. 

14.  The  amount  of  a  principal  for  4  years  at  a 
certain  rate  per  cent,  was  $600,  and  for  6  years,  at 
the  same  rate,  the  amount  was  $750 :  find  the  prin- 
cipal and  the  rate. 
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15.  The  amount  of  a  certain  principal  for  7  years 
:it  a  certain  rate  per  cent,  is  $540,  and  for  10  years, 
$600  :  find  the  principal  and  the  rate  per  cent. 

16.  The  amount  of  a  principal  for  4  years  at  a 
certain  rate  per  cent,  is  $420,  and  for  9  years  the 
amount  is  $570  :  find  the  rate  and  the  principal. 

17.  The  amount  of  a  certain  principal  for  3J  years 
at  a  certain  rate  per  cent,  is  $160,  and  for  4  years 
$165  :  find  the  principal  and  t/he  rate  per  cent. 

18  A  note  bearing  interest  for  200  days  amounted 
to  $7  70  :  find  the  rate  per  cent.  Face  $730. 

X9u.  I  paid  $28.50  interest  on  a  note  drawn  pay- 
able in  95  days  :  find  the  rate  of  interest.  Face  $438. 

19.  At  12J  per  cent,  what  would  be  the  bank  dis- 
count on  $72  for  4 J  months  1 

20-  At  25  per  cent,  per  annum,  what  would  be 
the  bank  discount  on  $24.96,  for  9  months  1 

21.  What  is  the  bank  discount  on  $75  for  4  months, 
at  13  per  cent.  ■? 

22.  What  is  the  bank  discount  on  $250  for  219  days, 
at  12  per  cent.  1 

23-  Find  the  bank  discount  on  a  note  of  $27.60, 
d/awn  at  70  days  (allow  the  three  days'  grace),  at  16| 
per  cent.  1 

24.  How  much  ready  money  can  you  get  at  the 
bank  for  a  note  of  $6.25,  due  in  3  months,  discounted 
at  16  per  cent? 

25.  What  amount  must  I  mark  on  the  face  of  a 
note  drawn  at  9  months,  so  that  when  discounted  at 
13  J  per  cent.,  I  may  get  $27.18  t 
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26.  A  banker  charged  me  $7  discount  on  a  note  of 
$140,  due  in  8  months  :  find  the  rate  per  cent.  1 

JSol—p   for   8  months  =10J  for   12,  if  140 
brings  this,  100  will  bring  7 J. 

27-  I  pay  $14  discount  on  a  note  of  $250,  at  9| 
per  cent.  :  find  the  time  for  which  the  note  was  dis- 
counted. 

28-  The  difference  between  the  discount  on  a  note 
and  the  cash  received  for  it  was  $264 — the  note  being 
discounted  for  5  months,  at  14|  per  cent. ;  find  the 
face  of  the  note. 


Section  VIL— Discount  (True). 


Examples. — 16. 

1.  Find  the  true  discount  on  $360  for  three  years 
four  months,  at  6  per  cent. 

Sol. — 6  per  cent,  x  3J=20  per  cent.  =1.  '.pre- 
sent worth -|- J  of  present  worth =360,  and 
present  worth=$300  .  *.  disct.=60.  Or,  we 
have  to  add  ^  to  p.  w.  to  get  the  amount 
($360) .  •.  we  have  to  subtract  |  from  amount 
to  get  p.w.,  i  of  360r=60.  Note.— It  is  seen 
that  the  disd.=mt.  on  present  worth. 

2.  Find  discount  on  $162  for  1  year  4  months,  at 
6  per  cent. ;  and  on  $58.58  for  IJ  years,  at  8  percent. 

3.  What  is  the  present  worth  of  $112  for  H  years, 
at  8  per  cent?  what  is  the  present  worth  of  $216,  due 
in  2  years  11  months,  at  12  per  cent.  1 

4.  The  simple  interest  on  principal  for  a  certain 
time  and  rate  is  \  of  itself :  what  fraction  of  it  is  the 
true  discount  for  the  same  time  and  rate  ] 
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Sol. — Since  the  interest  of  any  sum  is  J  of  itself 
.•.the  present  worth  of  the  principal-}-]  of 
this  p.w.=the  principal;  i.e.,  |  of  p.w,== 
the  principal,  and  p.w.==|  of  the  principal 
.  • .  J  of  it  is  the  discount. 
6,  If  the  simple  interest  is  ^  of  "the  sum,  what  frac- 
tion is  the  true  discount  1    ii  ^1    if  j^^  1    if  ^J    if  ^^  1 

6.  Find  the  discount  on  $570,  for  1  year  9  months, 
at  8  per  cent,  per  annum. 

Sol. — At  simple  interest  $100  would  amount  to 
$114  ;  thus  $114  gives  $14  discount,  $1  gives 
=  iV4=/7,  and  $570  gives  $70. 

7.  The  simple  interest  of  a  sum  for  a  certain  time 
and  rate  is  |  of  the  sum :  what  fraction  is  the  true 
discount  1 

Sol. — Present  worth  -{-|  of  present  worth=-y- 
present  worth,  =  given  sum  .*.  present 
worth=y®j  given  sum,  and  .'.  ^\  of  given 
Bum= ;liscount. 

8.  If  the  simple  interest  is  /q  of  principal,  what  is 
the  true  discount  1     if  j^%  1     if  £^  1     if  ^1 

9.  If  the  true  discount  on  a  sum  is  ^^3  of  it,  what  is 
the  simple  interest  1     if  2%  ^     if  s'V  ?     if  b  • 

Sol. — 1 — 4^3=||=present  worth,  and  ^\  is  the 
interest  on  |  J  .  • .  interest  on  1  is  ^%-^i^=4% 
{Note,=^-^L^). 

10.  What  fractional  part  of  a  note  bearing  interest 
at  20  per  cent,  would  you  have  to  add  to  it  in  order 
to  find  its  value  in  one  year  hence  ] 

11.  If  by  adding  J  to  its  face  you  get  the  amount  of 
a  n.te   one  year  hence,  how  much  must  you  take  off 
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the  amount  of  a  note  due  in  one  year  to  find  its  pre- 
sent value? 

12-  If  by  adding  on  30  per  cent.,  or  -j^^j,  you  get  the 
amount  of  a  note,  how  much  taken  off  would  reduce  it 
again  to  its  present  value  1 

13.  How  does  the  numerator  of  what  is  taken  off* 
compare  with  the  numerator  of  what  is  added  1 

14.  How  does  the  denominator  of  the  fractional 
part  taken  off  compare  with  the  numerator  and  the 
denominator  of  what  is  added  ? 

15.  If  adding  |  of  a  note  of  $15  to  it  make  it 
worth  $21  in  one  year,  what  fractional  part  would  you 
have  to  take  off  a  note  worth  $21  in  one  year  to  find 
its  true  discount,  an>l  what  would  its  true  discount  be  1 

16.  Find  the  true  discount  on  a  note  of  $54,  due  in 
6  months,  at  16  per  cent. 

17.  Find  the  true  discount  on  a  note  of  $153,  due 
in  2  months,  at  12  per  cent. 

JSol. — lnterest=3'^  .  •.  discount  •=3'j=3^j  of  153 
=$3. 

18-  Find  the  present  value  of  a  note  of  $164  due  in 
4  months,  at  7 J  per  cent. 

19.  If  the  true  discount  for  one  year  is  $5,  and  the 
amount  of  the  note  $15,  find  the  rate  per  cent. 

20-  If  J  taken  off  gives  the  bank  discount  for  a 
certain  time  and  date,  what  taken  off  would  give  the 
true  discount  1 

21.  What  is  the  difference  between  the  bank  dis- 
count and  the  true  discount,  at  33^  pwr  cent.,  for  1- 
^ear]     for  2  years] 
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Sol. — For  1  year,  interest=J  .  •.  discount=J  of 
principal;  for2years,iiiterest=|  of  principal 
.*.  discount=|  j  difference  in  former  case= 

22-  What  is  the  difference  between  the  bank  dis- 
count and  the  true  discount,  at  20  per  cent.,  for  1 
year]  for  3  years? 

23-  Find  the  difference  between  the  bank  discount 
and  the  true  discount  on  a  note  of  $126,  at  16|  per 
cent.,  for  1  year ;    for  2  years. 

24-  Find  the  difference  between  the  bank  discount 
and  the  true  discount,  on  a  note  of  $36,  at  12|-  per 
cent.,  for  1  year ;    for  2  years. 

25-  Find  the  difference  between  the  bank  discount 
and  the  true  discount,  on  a  note  of  $1,640,  due  in  4 
months,  at  7^  per  cent. 

26.  If  $4  is  the  difference  between  the  bank  dis- 
count and  the  true  discount,  at  10  per  cent,  for  1  year, 
what  was  the  amount  of  the  note  ? 

27-  If  the  rate  per  cent,  is  20,  what  fraction  will 
the  true  discount  be  of  the  bank  discount,  for  1  year  ] 
for  3  years  ? 

28.  If  the  true  discount  for  a  year  is  |  of  the  bank 
discount,  find  the  rate  per  cent.  What  will  be  the 
ratio  of  the  discount  to  the  interest  for  two  years  ? 

29-  If  the  true  discount  for  6  months  is  $10,  and 
the  bank  discount  $11  for  the  same  time,  find  the  rate 
per  cent,  and  the  amount  of  the  note. 

30.  Find  the  rate  per  cent,  and  the  time,  if  the 
bank  discount  of  a  note  of  $120  is  $8.10,  the  rate  per 
cent,  being  equal  to  the  number  of  months  for  which 
the  note  was  drawn. 
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Sol. — $8.10  is  found  to  be  yf  J^  of  principal : 
At  1  per  cent,  per  annum,  the  int.  for  1 
month  would  be  /so^,  •'•  at  9  per  cent,  per 
annum,  the  interest  for  9  months  would  be 
jlJ^.      Ans.   9  per  cent,  for  9  months. 

31.  If  $13  is  the  bank  discount  on  a  note  of  $65  for 
8  months,  what  would  be  the  true  discount  on  the 
same  note  for  1  year  % 

32.  The  simple  interest  on  a  sum  of  money,  for  a 
certain  time  and  rate  is  $150,  and  the  true  discount  is 
$120  :  find  the  sum  of  money. 

33-  I  lent  a  man  $100  for  the  year  1877,  and  at 
the  end  of  the  year  he  returned  it,  and  lent  me  $100 
for  the  year  1878,  expecting  neither  of  us  would  have 
any  advantage  over  the  other.  How  much  better  oflf 
would  I  be  at  the  end  of  1878  if  I  had  invested  my 
$100  money  being  worth  10  per  cent.? 

34-  I  have  a  $50  note  due  in  6  years,  not  bearing 
interest :  what  would  I  get  for  it  at  the  bank,  dis- 
counted at  10  per  cent.? 

35.  I  have  two  notes  (1  year  to  run)  which  are 
worth  $38,  the  one  I  get  discounted  at  a  bank,  the 
other  by  true  discount ;  the  whole  discount  paid  is 
$7,  rate  in  both  cases  20  per  cent.:  find  the  face  of 
the  note  discounted  at  the  bank. 

jSol. — Interest  =  I  discount  =  J  :  bank  dis- 
count on  both  notes  would  have  been  J  of 
$38  =  $7f  ;  $7|  -  $7  =  f  loss  :  $1  gives 
loss  of  I  -  J  =  -3^^.  What  will  give  loss  of 
$1 1  I  -5-  ^1^  =  $18  =  amount  of  note  on 
which  true  discount  was  taken  .  • .  38  —  18  = 
$20  =  do.  bank  discount. 
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35'^.  I  liad  two  notes  (15  months  to  rnn)  amount- 
ing to  $210  ;  both  are  discounted  at  10  per  cent.,  one 
at  bank  discount,  the  other  at  true  discount — the  en- 
tire discount  being  $25  :  find  the  face  of  the  note  on 
which  true  discount  was  allowed. 

36.  The  interest  on  a  certain  sum  for  a  certain 
time  is  j^^  of  the  principal :  what  fraction  of  the 
principal  is  the  discount  for  the  same  time  and  rate  1 

37-  The  interest  is  |  of  the  principal,  and  the  dif- 
ference between  the  interest  and  discount  is  $8  :  find 
the  principal. 

38.  The  interest  is  $5,  the  discount  for  same  time 
and  rate  is  $4  :  what  is  the  sum  1 

39-  In  what  time,  at  8  per  cent,  simple  interest, 
will  the  amount  be  14  of  the  principal  1 

40-  The  discount  on  a  certain  sum  for  t.wo  years  is 
$2y^y,  and  the  interest  for  the  same  time  and  rate  is 
$3  :  find  sum  and  rate  per  cent. 

41.  The  interest  is  $40,  and  the  interest  on  the 
discount  for  same  time  and  rate  is  $3j'''j  :  find  the 
discount. 

42-  The  interest  is  $2,  and  the  difference  between 
the  interest  and  discount  is  16|  cents :  find  the 
principal. 

Sol.—$2-$l  =  $\^  =  discount  and  $J  is  in- 
terest  on  ^J  .'.  interest  is  J  -5-  y   =  j  j  of 
principal  .*.  $2  X  H  =  22,    the    required 
principal. 
43    $200  has  $40  for  its  interest:  find  discount 
for  same  time  and  rate. 

44-  A  fiorse  that  cost  $90  is  oflfered  for  sale  on  a 
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credit  of  12  months  :  what  price  should  the  seller 
ask  so  that  he  may  fall  9y'j  per  cent,  of  his  asking 
price  and  still  have  11^  per  cent,  profit,  money  being 
worth  10  per  cent.? 

46-  A  man  bought  an  article  for  $106  on  12 
months*  credit  and  sold  it  on  9  months'  credit,  so  as  to 
neither  gain  nor  lose :  find  his  selling  price,  money 
being  worth  6  per  cent. 

46.  A  note  drawn  at  9  months  at  8  per  cent,  in- 
terest, is  discounted  at  a  bank  6  months  before 
maturity  :  what  fraction  of  the  face  of  the  note  must 
the  bank  give  for  it  to  make  1 0  per  cent,  on  its  money  ? 

Sol. — At  8  per  cent  for  9  months  the  note 
will  amount  to  |J  of  its  face,  banker  is  to 
make  t^j^  of  his  outlay  in  6  months  •*.  |^ 
of  outlay  =  II  of  face  of  note,  and  outlay=i 
|e  of  |§  =  jfif  of  face  of  note. 

47.  A  note  of  $200  drawn  for  six  months  at  8  per 
cent,  per  annum  is  discounted  by  a  broker  4  months 
before  it  is  due  :  what  must  the  broker  pay  for  it  in 
order  to  make  12  per  cent,  per  annum  on  his  money  % 


CHAPTER  II. 


VARIOUS  RULES 


Section  I.— Ratio  and  Proportion. 

Examples. — 17. 
1.  What  part  of  4  is  2  ? 

SoL—1  is  J  of  4  .-.  2  is  2X1=1=  J.  In  this 
case  2,  that  is,  the  quotient  of  2  by  4,  is  called 
the  ratio  of  2  to  4,  which  is  sometimes 
written  2  :  4. 
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2.  What  is  the  ratio  of  3  to  6  ?  4  to  6  ?  9  to  12  ^ 
$10  to  $121     600  to  800] 

3.  What  part  of  J  is  f  ? 

Sol—i=}%  and  f  =j§,  and  the  ratio  of  10 
units  of  any  kind  to  12  units  of  the  same  kind 
is  iJ=:|=|-^-4,  as  in  the  former  case. 

4.  What  is  the  ratio  of  f  to  1  ]  ^  to  /^  •?     f  to  |  ? 

5.  What  is  the  ratio  of  2^  to  3  ?  3J  to  2^1  |  to 
3  ?     6  to  1 1 

6.  What  is  the  ratio  of  $5  to  $25  1  3s.  6d.  to  2s. 
9d.1     1  bush.  1  pk.  to  12  qts.  ? 

7.  What  is  the  ratio  of  1ft.  6in.  to  IJ  yds.  1  of 
4^  acres  to  J  of  3  J  acres  1 

8.  Compare  the  rates  at  which  two  men  travel  per 
hour,  one  of  whom  goes  2^  miles  in  one  hour,  the  other 
3|  miles  in  one  hour. 

9.  One  steamer  makes  8^  miles  in  40  minutes,  and 
a  second  makes  9  miles  in  45  minutes  :  compare  their 
rate«5  per  hour. 

10-  To  what  number  has  6  the  same  ratio  that  3 
has  to  21  'i 

Sol. — 3:21=3j'j-^^,  so  the  question  really  is — 

Of  what  number  is  6  the  ^  ?     6  is  4  of  42 

.*  ,3  to  21  has  the  same  ratio  that  6  has  to  42. 

(Hote  that  42=2  Jg^^  .  7  ig  called  the  "fourth 

proportional"    to    the    other    three.       Let 

teacher  show  relation  between  extremes  and 

means.) 

11.  To  what  has  7  the  same  ratio  that  4  has  to  32  % 

12-  To  what  has  4  the  same  ratio  that  2  has  to  4  ? 

13.  Five  shillings  has  to  75.  Qtd.  the  same  ratio  that 

$8  has  to  what  % 
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14.  To  what  has  six  hours  the  same  ratio  that  3 
men  has  to  five  men  1 

15.  To  what  has  1  acre  the  same  ratio  that  15  dwt. 
has  to  2|  oz.  1 

16.  Compound  the  ratio  3:4  and  8:12. 
Sol-3'A=i;  S:U=j%;  and  f  X  A  =  U 

=24:48  (or  =1 :2),  what  is  the  ratio  com- 
pounded of  the  two  given  ratios  1 

17.  Compound  the  ratios  4 : 5  and  7:8;  also  | 
and  |. 

18.  The  ratio  of  A  :B  is  3:4,  and  of  B:Citis4:5; 
find  the  ratio  of  A :  C. 

19.  One  milkman  adds  3  pints  of  water  to  every  ]  ^ 
gallon  of  milk,  another  adds  5  pints  to  every  2^ 
gallons  ;  compare  the  quantity  of  water  in  the  two 
samples  of  milk. 

20.  The  ratio  of  A:B  is  J  of  B:C  3:4,  of  A:D 
4:5:  find  the  ratio  of  A :  D. 

21.  If  4  melons  are  worth  12  oranges,  and  5  oranges 
are  worth  15  cents,  how  many  cents  are  12  melons 
worth  1 

22-  What  number  bears  to  6  the  same  ratio  that  6 
bears  to  9  *? 

JSol. — 6:9=1  .*.  the  required  no._^§  of  6=:4. 

We  have  then  9:6::6:4. 
Note. — Six  is  called  the  "  mean  proportional  * 
between  9  and  4:62=449  .'.6 =|/Tx9. 
23.  Find  the  mean  proportionals  between  8  and  2, 
4  and  16,  5  and  20,  9  and  16. 
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Examples. — 18. 

1,  If  5  acres  cost  $75,  what  will  8  acres  cost  1 

To  the  cost  of  8  acres  $75  will  have  the  ra  tio 
of  5 : 8  ;  i.e.,  f  of  some  number  is  75,  what  is 
the  number'}  |  is  75,  ^  is  15,  and  |  is 
8X15=120. 

2.  Ten  pounds  of  sugar  cost  95  cents :  what  will  8 
cost 'J 

3-  A  man  digs  a  ditch  in  20  days,  working  10  hours 
a  day  :  how  long  will  it  take  him  if  he  works  8  hours 
a  day*} 

4.  It  costs  |60  to  carpet  a  room  15  feet  wide,  and  18 
feet  long  :  how  much  would  it  cost  if  the  room  were 
16. ft.  6  in.  long? 

5.  John  earns  $7  as  often  as  James  earns  $10J  : 
when  James  has  earned  $5 2 J  how  much  has  John 
earned  1 

6.  If  I  of  a  yard  of  cloth  cost  $|,  how  much  will  1 J 
yds.  cost  1 

7.  Two  persons  travel  towards  each  other ;  the  first 
travels  6  miles  while  the  second  travels  5  :  when  they 
meet  it  is  found  that  the  first  has  travelled  51  milea  : 
how  far  were  they  apart  when  they  started  1 

8.  If  5  men  receive  $75  wages  in  10  days,  how 
much  would  15  men  receive  in  40  days  at  the  same 
rate] 

Sol. — In  10  days  15  men  would  receive  ^/-X 
75=|225  .*.  in  40  days  15  men  would  re- 
ceive  4X225=$900. 

9.  If  $150  gain  $12  in  12  months,  how  long  will  it 
take  $600  to  gain  $181 

4 
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10.  K  6  horses  eat  9  tons  of  hay  in  8  months,  how 
many  tons  would  5  horses  eat  in  12  months  ? 

Sol. — In   12   months  6   horses  would  eat   13^ 
tons  .  • .  5  would  eat  ^  or  13^=  */  =  11:^. 

11.  If  the  freight  on  8  cwt.  for  36  miles  is  $8, 
what  would  it  be  for  20  cwt.,  18  miles,  at  the  same 
rate  ? 

12.  If  12  oz.  of  bread  can  be  bought  for  6  cents 
when  flour  is  $6  a  barrel  :  how  much  should  be  bought 
for  8  cents  when  flour  is  $4  a  barrel  ? 

13.  How  many  men  in  six  days  of  10  hours  each 
can  earn  as  much  as  6  men  in  20  days  of  8  hours 
each  ? 

14.  If  4  men  can  do  a  work  in  6  days,  in  what 
time  will  it  be  completed  if  they  receive  the  assistance 
of  10  men,  when  one-fourth  of  the  work  is  done  ? 

15.  If  6  men  can  do  the  work  of  18  women,  and  2 
women  can  do  the  work  of  3  boys,  how  many  men 
can  do  the  work  of  36  boys  ? 

Sol. — It  will  take  %«   x  2  =  24  women  .-.it 
will  take  f|x6  =  8  men. 

16.  How  many  sheep  can  you  buy  for  3  horses,  if 
10  cows  are  worth  5  horses,  and  6  sheep  are  worth  2 
cows  ? 

17.  How  many  oranges  can  you  buy  for  20  cents, 
if  4  oranges  are  worth  8  apples,  and  6  apples  are 
worth  12  cents  ? 

18.  If  5  lbs.  of  cheese  are  equal  in  value  to  2  lbs. 
of  butter,  and  6  lbs.  of  butter  to  2  bushels  of  oats, 
how  many  lbs.  of  cheese  will  pay  for  8  bushels  of  oats? 

19.  If   9  men  build  10   rods    of   wall  in  8  days,  in 
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what  time  can  20  rods  be  built,  if  |  of  their  number 
leave  when  the  work  is  half  done  ] 


Section  II.— Proportional   Parts. 


Examples. — 19. 

1.  Divide  $35  into  two  parts  which  shall  be  in  tlie 
ratio  of  2  ;  3. 

Sol. — 5  thus  divided  would  give  the  numbers 
2  and  3  .*.  35  thus  divided  would  give  the 
numbers  7X2  and  7X3,  or  14  and  21. 

2.  Divide  21  acres  between  A  and  B  in  the  ratio 
of  3  :  4. 

Sol. — Of  7  acres  A  gets  3  and  B  4  .*.  A  is  to 
get  ^  of  the  whole,  and  B  ^  of  the  whole,  or 
9  and  12  respectively. 

3.  Divide  48  into  two  parts  v,  hich  shall  have  the 
ratio  5  ;  7. 

4.  Divide  144  into  parts  which  shall  be  as  3  ;  5, 
as  4  :  5,  as  5  :  7,  as  7  :  11,  as  11  :  13. 

6.  Divide  $70  between  Harry  and  Willie,  so  that 
as  often  as  Harry  gets  $4  Willie  may  receive  $3. 

6.  $45  is  divided  between  two  boys,  so  that  as  often 
as  the  first  gets  $J-  the  second  gets  $|  :  find  their 
shares. 

7.  60  apples  are  divided  among  three  boys,  so  that 
their  shares  may  be  in  proportion  to  3,  4,  5. 

Sol. — Of  12  the  first  would  get  3,  the  second 
4,  and  the  third  5  .*.  of  60  the  first  would 
get  5X3,  the  second  6X4,  and  the  third 
5X5. 
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8.  Three  men  bought  75  horses,  and  as  often  as 
the  first  paid  $4,  thf^  second  paid  $5,  and  the  third  6  : 
how  many  horses  should  each  receive  1 

9.  The  sum  of  two  numbers  is  105,  and  the  first  is 
to  the  second  as  J-  ;  f  :  find  the  numbers. 

10-  Three  men  went  into  a  speculation,  contribut. 
ing  $250,  $300,  $350  respectively ;  they  gain  $1,350  : 
how  should  this  be  divided  'i 

11.  Three  men  do  a  certain  work  for  $60,  they 
work  the  same  number  of  days,  and  are  to  receive  $1, 
$1.25,  and  $1.50  a  day  respectively  :  how  should  the 
money  be  divided  1 

12-  Divide  $900  among  A,  B,  C,  so  that  B  may 
get  twice  as  much  as  A,  and  C  three  times  as  much 
asB. 

Sol. — B's  share  is  2  times  A's,  and  C*s  =  3 
times  B's  =  6  times  A's  .*.  A's  +  B's  + 
C's  =1-1-2+6  =  9  times  A's  share  == 
$900  .-.  A's  =  $100,  B's  $200,  C's  $600. 

13.  In  an  orchard  are  96  trees ;  there  are  5  apple 
trees  for  every  4  peach  trees,  and  4  peach  trees  for 
every  3  pear  trees  :  how  many  trees  of  each  kind 
are  there  1 

14.  Three  men  hired  a  pasture  for  $30  ;  A  put  in 
3  horses,  i>  4  horses,  and  C  5  horses  :  how  much 
should  each  pay  1 

15.  Divide  $340  among  A,  B,  C,  in  the  proportion 

10.  Divide  $125  among  2  men,  3  women,  and  4 
boys,  so  that  as  often  as  each  boy  gets  §2,  each  woman 
may  get  $3,  and  each  man,  $4'. 
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17-  J  of  the  time  past  noon  is  |  of  the  tiine  till 
midnight:  -what  o'clock  is  it^ 

Sol. — Time  from  noon  till  miclniglit=  12  hours 

.*.  Divide   12   in  ratio  of  J  :  ^,  i.e.,  5  :  3. 
Or,  i  of  time  past  noon=|  time  till  midnight. 
.*.  time  past  noon^  |time  till  midnight,  &c. 

18.  What  o'clock  is  it  when  the  time  past  noon  is 
I  of  the  time  till  midnight  ? 

19.  A's  fortune  added  to  J  of  B's  equals  $2,000 ; 
and  A's  is  to  B's  as  3  :  4  :  find  the  fortune  of  each. 

20.  I  bought  two  lots,  the  prices  of  which  were  as 
9:8;  J  of  price  of  first  lot  added  to  J  of  that  of 
second  eq^uals  $500 :  find  the  price  of  each. 

for  2^  years  at  7^  per  cent.  :  find  the  face  f 

Examples. — 20. 

1.  John's  age  being  doubled,  and  increased  by  f 
of  his  age  -f-  10  years,  equals  50  :  how  old  is  he  1 

2.  John's  age  is  to  Richard's  in  the  ratio  of  f  to 
1^,  and  the  sum  of  their  ages  is  32 :  find  the  age  of 
each. 

3.  What  number  is  that  which  being  increased  by 
the  difference  between  its  fourth  and  fifth  parts, 
equals  42  ? 

4.  The  sum  of  two.  numbers  is  22,  and  §  of  the 
first  equals  ^  of  the  second :  find  the  numbers. 

Sol— The  first  =  -f  -^-  |  =  |  of  second. 
.*.  second  +  -f  of  second  =   y;  of  second 
=  22,  and  second  is  10,  first  12. 

5.  Mary  gave  f  of  her  money  in  charity,  saved  f 
as  much  as  she  had  given  away,  and  then  had  $60  : 
how  much  had  she  at  first  ? 
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6.  A,  B,  and  C  are  worth  together  $4,800  ;  A  is 
worth  I  as  much  as  B,  and  C  ^  as  much  as  A  :  how 
much  is  each  worth  ? 

7.  $500  is  divided  among  4  men ;  the  first  has  ^  as 
much  as  the  second,  the  second  ^  as  much  as  the 
third,  and  the  third  f  as  much  as  the  fourth  :  how 
much  does  each  receive  ? 

8.  Find  two  numbers  whose  sum  is  121,  and  which 
have  the  ratio  of  f  :  |-. 

9.  A  boy  spent  f  of  his  money,  and  then  found  $15 
was  f  of  what  he  had  remaining :  how  much  had  he 
at  first  ? 

Sol.  I  spent  .-.  I  left;  |  of  this  =  |  =  $15. 
.-.  $40  at  first. 

10.  If  f  of  a  number  be  multiplied  by  2|-,  and  70 
be  taken  from  the  product,  the  result  is  ^  the  number : 
find  the  number. 

11.  A  horse  and  harness  cost  $150,  and  f  of  the  cost 
of  the  horse  was  3^  times  the  cost  of  the  harness  :  find 
the  cost  of  each. 

12.  A  calf,  a  cow,  and  a  colt  were  sold  for  $110, 
the  colt  brought  $15  less  than  the  cow,  and  the  calf 
$25  less  than  the  colt :  what  did  each  bring  ? 

Sol. — Colt  brought  $15  less  than  the  cow,  and 
the  calf  $25  less  than  the  colt,  i.e.,  $40  less 
than  the  cow  .•.  3  times  price  of  cow,  less 
$55  =  $110;  and  3  times  price  =  $110  + 
$55  =  $165,  &c. 

13.  Divide  200  into  three  such  parts  that  the 
second  shall  be  4  times  the  first,  and  the  third  5  times 
the  second. 
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14.  Two  farmers  have  165  sheep;  one  has  5  lesa 
tlian  3  J  times  what  the  other  has  :  how  many  has 
each  ? 

15.  I  sold  I  of  my  farm,  afterwards  bought  40 
acres,  and  had  then  130  acres  :  how  much  had  I  at 
first  ] 

16.  Three  lots  cost  $500,  the  second  cost  $50  more 
than  the  first,  and  the  third  $100  more  than  the 
second  :  find  the  cost  of  each. 

17.  Find  two  numbers  whose  difi'erence  is  20,  and 
which  have  the  ratio  5  I  4. 

^ol. — The  less  is  plainly  |  of  greater  .•.  diifer- 
ence  =?  |  of  greater  =20   and    greater  = 
100. 
18-  My  age  now  is  to  my  age  10  years  ago  as  9  :  7  : 
find  my  present  age. 

19.  A  cow  and  a  horse  cost  $165  ;  the  cow  cost  $10 
less  than  3  of  what  the  horse  cost :  find  the  cost  of 
each. 

20.  Divide  324  into  3  such  parts  that  J  of  the  first 
shall  be  twice  the  second,  and  J  of  the  second  4  times 
the  third. 

21.  I  of  A's  age  4  years  ago  is  |  of  what  it  will  be 
4  years  hence  :  find  his  age. 


Section  III.— Partnership. 

Examples. — 21. 
1.  Three  partners'  put  into  a  business,  $200,  $300, 
$400  •  they  gain  $1,350  :  how  should  this  be  divided  1 
Sol.— $900  gains  $1350,  1  gains  1350-r-900== 
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$1J  .-.  the  shares  are  200  X  IJ,  300  X  IJ 
400  X  IJ  :  16;  $300,  $450,  $600;  Or  :— 
the  amounts  of  capital  arc  as  2,  3,  4  .*.  the 
first  gets  I  of  the  gain,  the  second  |,  and  the 
third  |. 

2.  A  owes  B  $200,  C  $300,  and  D  $400 ;  his  pro- 
perty is  worth  only  $450  :  how  much  do  B,  C,  D^ 
each  receive  ? 

3.  A,  B,  C,  hire  a  pasture  for  $80 ;  A  put  in  one 
cow  5  months;  B  2  cows  3  months;  C  3  cows  3 
months  :  how  much  should  each  pay  ? 

Sol. — 1  cow  5  months  =  5  cows  for  1  month  ; 
2  cows  3  months  =  6  cows  for  1  month  ;  3 
cows  3  months  =  9  cows  for  1  month  .*.  5, 
6,  9  are  the  proportions  in  which  the  cost 
must  be  paid  5  +  6  +  9  =  20  .-.  ^j^,  of  80, 
^%  of  80,  ^%  of  80,  or  $20,  $24,  and  $36,  are 
the  amounts. 

4.  Four  men  in  partnership  divide  their  stock  into 
40  shares;  A  has  6  shares,  B  8,  C  12,  and  D  14; 
they  gain  $15,000  :  how  should  this  be  divided? 

5.  A  and  B  are  partners,  A  furnished  $500  for  6 
months,  and  B  $750  for  8  months ;  they  gain  $1500  - 
how  should  this  be  divided  1 

6.  The  stock  oi  a  bank  is  divided  into  1500  shares ; 
when  it  makes  a  dividend  of  $7,500,  how  much  does 
A  receive  who  owns  19  shares  1 

7.  A  puts  in  $250  for  6  months,  and  B  $350  for  4 
months ;  they  gain  $580  :  how  should  this  be  divided ' 

8.  A,  B,  C  form  a  partnership ;  A  puts  in  i,  B  f, 
and  C  the  remainder :  C's  gain  is  $240 :  what  does 
^ach  of  the  others  gain  ? 
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9.  A  and  B  are  partners,  A  put  in  /^j-  of  the  stock, 
and  B  the  remainder ;  B's  gain  was  $1400  :  find  A's. 

10.  A  and  B  are  partners,  A  puts  in  f  of  the  stock 
for  4  months,  and  B  the  remainder  for  3  months : 
how  should  a  gain  of  $1700  be  divided  ? 

Sol. — I  for  4  months  =  f  for  1  month,  and  f 
for  3  months =|-  for  1  month  .*.  gain  is  to 
be  divided  in  rates  8  ;  9  ;  $800,  $900. 

11.  A  and  B  ship  a  cargo  of  coal  from  Pic  to  u  to 
Montreal,  agreeing  to  share  gains  and  expenses  equally. 
A  paid  $80  for  loading  and  freight.  The  coal  was  sold 
in  Montreal  for  $680.  B  had  previously  lent  A  $100 
to  purchase  coal,  and  he  also  owed  A  $20  on  a  previous 
shipment ;  how  should  the  proceeds  of  the  coal  be 
divided  ? 

12-  A  rented  a  house  for  one  year,  agreeing  to  give 
$6  a  month,  and  pay  the  taxes  for  the  year;  he  re- 
mained in  the  house  3  months,  and  during  that  time 
paid  the  taxes.  If  the  rent  of  the  house  paid  the 
owner  9  per  cent,  on  his  money,  and  the  assessment 
in  the  locality  was  IJ-  cents  on  the  dollar  :  what,  in 
justice,  should  A  pay  for  his  3  months  rent  1 

13^  Smith  and  Jones  hire  a  horse  for  $5,  to  go 
from  Truro  to  Windsor,  a  distance  of  40  miles. 
Having  driven  10  miles  they  took  up  Brown,  brought 
him  to  Windsor  and  back  to  where  they  found  him : 
how  much  of  the  horse  hire  should  each  man  pay  ? 

14«  A,  B,  and  C  are  partners,  whose  respective 
shares  of  the  stock  are  as  1,  2,  and  3.  They  gain  $600. 
If,  on  dividing  the  profits,  A  relinquish  his  part  of 
the  gain,  how  much  will  each  of  the  others  receive  1 
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15.  A  and  B  start  business.  A  put  in  $30  for  4 
months,  and  B  a  certain  sum  for  two  months,  they 
gain  $44,  of  which  A  takes  $24  for  his  share  :  find  the 
sum  B  puts  in. 

Sol. — A's  stock  X  time=  30  x  4  =  120;   the 

gains  are  as  24  :  20  ;  or   6  :  5  .-.  |  of  120  = 

product  of  B's  stock  by  time,  which  .*.  = 

$100  .♦.  $100  -^  2  =  $50,  B's  stock. 

18.  An  old  man  agreed  to  thresh  pease  for  a  farmer 

and  take  the  tenth  bushel  for  his  pay ;  the  farmer,  who 

could  thresh  as  much  in  5  hours  as  the  eld  man  in 

7,  worked   with  him :   what  bushel  of  the  combined 

threshing  should  the  old  man  get  "i 

17.  Two  men,  A  and  B,  rent  a  pasture  for  $21.50. 
A  put  in  2  cows,  and  B  3  horses.  Supposing  a  horse  to 
eat  half  as  much  again  as  a  cow  in  the  same  time,  but 
the  cows  to  be  on  the  grass  one-third  as  long  again  as 
the  horses,  find  what  each  man  should  pay. 

18.  A  and  B  invest  capital  in  the  proportion  of  1  .*  2, 
at  the  end  (tf  2  months  they  each  withdraw  ^  the  sum 
invested,  at  the  end  of  the  year  the  gain  is  found  to  bf 
$210:  how  should  this  be  divided. 

19.  Three  men,  A,  B  and  C,  enter  into  partnership 
for  the  purpose  of  renting  a  skating  rink  at  $90.  A 
put  in  his  money  for  3  months,  B  his  for  1  month,  and 
C  his  for  2  months.  The  earnings  of  the  rink  for  the 
season  being  divided,  A  got  $30,  B  $15,  and  C  $20 : 
how  much  money  did  each  man  put  in  1 

20.  A  and  Bdo  a  piece  of  work  for  $16,  they  agree 
to  divide  the  money  in  proportion  to  their  ability  to 
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work,  which  is  as  1  to  2,  and  also  to  the  time  each 
worked  which  is  as  2  to  3  :  how  should  the  money  be 
divided  ? 

21.  A  and  B  form  a  partnership ;  A  puts  in  $200 
for  a  certain  time,  P»  $300  for  2  months,  B's  share  of 
the  gain  is  $450,  and  A's  $600  :  how  long  was  A's 
money  in  the  business  ? 

Sol — A's  share  =  j  B's  .*.  A's  product  of 
stock  by  time  =  |  of  300  X  3  =  800,  and 
800  -^  200  =  4  =  A's  time. 

22.  A  and  B  are  partners  ;  A  puts  in  $150  for  6 
months,  and  B  $250  for  a  certain  time ;  the  profits  are 
divided  in  the  ratio  of  9  ;  10:  find  the  time  B's  stock 
was  in. 

23-  A  and  B  are  partners ;  A  contributes  |  of  the 
joint  capital  for  5  months,  and  B  receives  j\  of  the 
gain  :  find  B's  time  of  investment. 

24.  How  much  copper  ore  was  raised  to  produce 
500  tons  of  metal,  allowing  |  of  the  ore  to  be  lost  in 
roasting,  and  J  of  the  remainder  in  smelting  1 

25-  In  what  proportion  must  water  be  mixed  with 
milk,  to  reduce  the  value  from  20  cents  a  gallon  to  16 
cents  1 

Sol. — The  milk  in  the  mixture  is  worth  16  cts. 

.'.  there  must  be  ^g  (=  |)  of  gallon,   and 

hence  ^  gallon  of  water  .*.  the  ratio  is  1  ;  4. 

26.   A  grocer  has  60  lbs.  of  mixture  of  coffee  and 

chicory,  the  former  to  the  latter  as  5  .*  1  :    how  much 

chicory  must  be  added  to  make  the  ratio  4^1? 
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Section  IV.— Alligation. 


Examples. — 22. 
1.  A  milkman  sells  milk  at  16  cents  a  gallon  :  in 
what  proportion  must  he  add  water  so  as  to  reduce 
the  price  to  14  cents  a  gallon  1 

Sol. — 1  gallon  milk  sold  at  14  cts.  gives  loss  2 
cts  ;  1  gallon  water  sold  at  i4  cts.  gives  gain 
14  cts.  ,*.  ^  gal.  water  gives  gain  2  cts., 
which  balances  the  2  cts.  loss  .  • .  ratio  is  ] ', 
1,  or  1:7. 

2  How  much  water  per  gallon  must  be  added  to 
brandy  worth  $4  a  gallon,  to  reduce  the  price  to  $3  a 
gallon  1 

3.  In  what  proportion  must  wines  worth  IO5.  and 
lis.  a  gallon  respectively,  be  mixed,  so  that  the  mixture 
may  be  worth  13s.  a  gallon  ? 

Sol. — By  selling  1  gal.  IO5.  quality  at  \Zs.  there 
is  gain  of  3s.  ;  by  selling  1  gal.  14s.  quality 
at  13s.  there  is  loss  of  Is.,  and  3  of  latter 
gives  loss  of  3s.,  which  balances  gain  of  3s. 
,*.  ratio  is  1;3. 

4.  How  much  wine  at  14s.  a  gallon  and  18s.  must 
be  taken  to  form  mixture  worth  1  Is.  1 

5,  How  much  sugar  at  6  cts.  and  10  cts.  per  lb. 
must  be  taken  to  form  a  mixture  worth  7  cts  1 

6.  How  much  chicory  at  10  cts.  a  lb.,  and  coffee  at 
30  cts.,  must  be  taken  to  make  20  lbs.  wortli  25  cents 
per  lb.  1 
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Sol. — Find  first  the  proportion  in  which  they 
are  to  be  mixed ;  1  lb.  chicory  sold  at  25  cts. 
gives  gain  15  cts.,  1  lb.  coffee  sold  at  25  cts. 
gives  loss  5  cts.  Hence  3  lbs.  of  coffee  must 
be  taken  to  1  of  chicory  .  • .  dividing  20  lbs. 
(required  mixture),  in  ratio  of  1 ;  3,  we  get 
5  lbs.  chicory  and  15  lbs.  coffee. 

7.  How  much  chicory  at  8  cts.  and  coffee  at  24  cts. 
must  be  mixed  to  get  40  lbs.  of  a  mixture  worth  22 
cents  a  pound  1 

8.  How  much  sugar  at  6  cents  a  pound  must  be 
mixed  with  30  lbs.  at  10  cents  to  get  a  mixture  worth 
7  cts.] 

Sol. — Find  first  the  prop,  in  mixture.  As  be- 
fore, this  will  be  found  to  be  3  lbs.  at  6  cts., 
and  1  lb.  at  10  cts.,  but  we  require  30  lbs.  at 
10  cts.  .♦.  30X3=90  lbs.  at  6  cents. 

9.  How  much  water  must  be  mixed  with  10  gallons 
of  milk  worth  20  cts.  a  gallon,  to  get  a  mixture  worth 
18  cts.  a  gallon  1 

10-  How  much  sugar  at  6  cts.,  8cts.  and  10  cts.  per 
lb.  must  be  taken  to  form  a  mixture  worth  9  cts.  per  lb.  I 

Sol. — 1  lb.  of  6  ct.  sold  at  9,  gives  3  cts.  gain ; 

1  lb.  8  ct.  sold  at  9  cts.  gives  1  ct.  gain — total 

gain,  4  cts. ;  1  lb.  10  ct.  sold  at  9  gives  1  ct. 

loss  .'.  4  at  10  gives   4  cts.  loss  to  balance  4 

cts.  gain,  and  proportions  are  1,  1,  4. 

11.  In  what  proportions  must  flour  worth  2  cts.,  3 

c\d.,  5  cts.  per  lb.  respectively,  be  taken  so  as  to  get  O/ 

mixtura  worth  4  cts.  per  lb.  1 
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12-  In  what  proportions  must  wine  worth  IO5., 
145.,  I85.  a  gallon,  be  taken  to  form  a  mixture  worth 

13.  A  grocer  mixed  sugar  at  6  cts.  and  1 2  cts.,  and 
by  selling  the  mixture  at  8  cts.,  he  gained  25  per  cent, 
on  the  first  kind,  and  33  J  per  cent,  on  the  sftcond  kind  : 
in  what  proportion  did  he  mix  them  ? 

JSol.  —Six  cts. -|- 25  per  cent,  of  it=7J-;  12  cts.-f 
33 J  per  cent,  of  it=16  cts  .   1  lb.  of  TJ  sold 
at  8,  gains  J  ct.  :  1  lb.  of  16  sold  at  8  loses  8, 
.  • .  ratio  is  8 ;  J=l  6 ;  1 . 
14. — A  grocer  mixed  cofiee  at  20  cts.  a  lb.  with 
another  quality  worth  35  cts.  a  lb.,  and  by  selling  the 
mixture  at  30  cts.  a  lb.  he  gained  25  per  cent,  on  the 
former,  and  20  per  cent,  on  the  latter :  in  what  propor- 
tion did  he  mix  them  ] 


Section  V.— Special  Methods. 

Examples. — 23. 

1.  Find  the  square  of  37. 

;Sol—37z  (3  ten  -\-7)^=  (by  actual  multipli- 
cation) 9  ten  2  -|-  twice  7  X  3  ten  -f  49  = 
90  ten  +  42  ten  +  4  ten  +  9  =  136  ten 
+  9  =  1369. 

2.  Find  the  square  of  206  (=20  ten  -|-  6). 

>S'oZ.— 206  2  =  400  X  10  -  +  240  X  10  +  36 
=  4243  X  10  +  6  =  42,436. 

3.  Square  196         =  (20  ten  —  4). 

Sol—(l9Q)  2=(20  ten— 4)  a  =  400  X  lO^— 
160  X  10  +  16  =  4,000  ten  —  160  ten  -4- 
16  ^  3,840  ten  -j-  16  =  38,416. 
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4.  Find  squares  of  116,  105,  195,  304,  299. 

5.  Write  down  the  squares  of  197,  711,  801,  795, 
497,  509,  805. 

Note. — When  the  number  is  less  than  100,  a  convenient 
rule,  derived  from  the  rule  for  squaring  as  above,  is  :  Add  the 
units  to  the  number,  multiply  by  the  tens,  and  add  the  square 
of  the  units,  e.g.: 

6-   Square  35. 

^>oL— (35-f  5)  X  30  -f  52  =1225. 

7.  Find  the  squares  of  25,  45,  65,  84,  85. 

8.  Find  the  squares  of  36,  39,  72,  85,  89. 

9.  Find  the  squares  of  69,  58,  23,  87,  61. 

10.  Square  8J. 

Sol.—m)  2=  (8+J)  2=  82+  2  Xi  X8  +i 
=  82  +  0776  X  8  +  i  =.  8  (8+1)  +  i 
=  721 

11.  Find  the  squares  of  3J,  5 J,  7J,  10|,  12 J. 

12.  Find  the  squares  of  14J,  19J-,  24J,  29J. 

13.  Find  the  square  of  8|. 

SoL-{^\)  2=(8+i)  2=82  +  i,  X  8  X  T'g= 
68tV 

14.  Find  the  squares  of  4]~,  6^,  10 J,  12|. 
Find  the  squares  of  3|r,  5J,  20|,  16^,  U\. 

15.  IShiltiply  37  by  35  (^.  e.  3  ten  +  7  by  3  ten  +5). 
Sol.  (3  ten   +   7)  (3  ten  +  5)  =  90  ten  + 

(7+5)  X  3  ten  +  35  =  90  ten  +  36  ten 
+  3  tens  +  5  =  129  ten  +  5  =  1,295. 

16.  Find  the  products  of  34  and  37,  32  and  39, 
15  and  47,  56  and  54,  63  and  67. 

17.  Find  the  product  of  6J  by  6f . 

^W.-6J  X  6f  =  (6  +  I)  (6  +  I)  =  6  +  1 
X  6  +  i  X  I  =  6  (1  +  6)  +  /g  =  42  -/g. 
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18.  Find  the  products  of  6^  and  5|,  7J  and  7J, 
7]  and  7|,  8|  and  8|,  lOJ  and  104. 

19-  Find  the  number  of  square  rods  in  a  lot  which 
is  32  rods  square. 

20.  Find  the  cost  of  9f  lbs.  of  sugar  at  9J  cents 
per  lb. 

21.  What  will  6|  cords  of  wood  come  to  at  $5| 
per  cord  ? 

22.  Find  the  cost  of  15  J  yards  of  print  at  15  J  cts, 
per  yard. 

23.  What  will  5|  yards  of  broadcloth  cost  at  $5.20 
a  yard  i 


Examples. — 24. 

1.  Multiply  237  by  14. 

^Sol. — Multiply  each  figure  of  multiplicand  by 
the  units  of  multiplier,  and  add  the  figure 
to  the  right  of  the  one  multiplied  :  4  X  7 
=  28,  write  down  8;4  X  3+  7  (+2 
carried)  =  21,  write  down  1 ;  4  X  2  +  3  -|- 
2  (carried)  =  13,  write  down  3 ;  then  2  -j-  1 
(carried)  =  3,  write  down  3  .  * .  product  is 
3,318. 

2.  Find  product  of  345  by  17,  39  by  19,  121  by  18. 
Write  down  product  of  632  by  15,  32,217  by  13, 
479,632  by  14,  215,762  by  18,  31,451  by  19,  3,474,263 
by  17. 

8.  Multiply  4,347  by  31. 

Sol. — Write  down  the  units  figure  of  multipli- 
cand; multiply  by  the  tens  of   the  multi- 

•  Hules  derived  from  actual  multiplication. 
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plier,  adding  to  each  result  tlie  figure  to  the 
left  of  the  one  multiplied,  e.  g. :  Write  down 
7 ;  3  X  7  +  4  =  25,  write  down  5  ;  3  X 
4  -f-  3  +  2  carried  =  1 7,  write  down  7 ;  3 
X  3  -{-  4  +  1  carried  =  14,  write  down  4 ; 
3x4+1  carried  =13,  write  down  3; 
4"  1  carried  =  1,  write  down  1  .*.  product 
is  134,757. 
4-  Write   down    the    products    in    the    following 

cases:— 2357  X  31,  48765  X  41,  987643  X  51,  2131476 

by  91,  28745  by  101. 

5.  Write  down  4627143  X  71,  6219473  by  121, 
81974  X  118,  7648  X  125,  82143  X  99,  267  X  1001. 

6.  Simplify  352  —  252. 

JSoL—Z5''  —  252  =  (35  +  25)  (35  —  25  =  60 
X  10  =  600. 

7.  Simplify  852—652,  95^  —  752,  652—352 
3122  —  3112,  6292  —  6212. 

8.  Write  down  the  results  in  the  following  cases  r — 
72102,  72072, 13762—  13702,  13212—  12212,  I6I92, 
—  I6O92, 121052—  120052,  (164369)2—  (1641 19)2. 

9.  Find  the  price  of  288  yards  of  linen  at  9|c?. 
per  yard. 

Sol— '28S  at  9|  =  72  at  35.  3d.  =  9  at  26^.  = 
£11  16s. 

10.  Find  the  cost  of  512  yards  of  cotton  at  6 J 
cents. 

Sol—5}2  at  6 J  =  128  at  25  =  32 at  $1  =$32. 

11.  Find  cost  of  280  yards  at  6 J  cents ;  376  yards 
at  7 1  cents. 

12.  Find  the  cost  of  960  yards  of  dress  goods  at 
Is.  3|(£. 
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13.  Find  the  cost  of  1,216  yards  at  ^d. ;  72  yards 
at  45.  4|ri. 

14.  37J  lbs.  of  tea  at  40  cents  ;  96  lbs.  at  35.  4JcZ. 

15.  Find  the  cost  of  236  yards  of  Canadian  tweed 
at  80  cents  a  yard. 

16.  Bought  24  yards  of  silk  at  7s.  6d.  sterling  a 
yard  :  find  tlie  cost  in  Canadian  currency,  the  shilling 
sterling  being  worth  24 J  cents. 

17.  Cost  in  Canadian  currency  of  360  yards  of 
cotton  at  6  Id.  stg.  a  yard. 

18.  Find  the  cost  in  Canadian  currency  of  128 
yards  of  dress  goods  at  Is.  9c?.  stg.  a  yard. 


Section  VI. — Mensuration. 


Examples. — 25. 
1.  A  board  is  15J  inches  wide  and  16  feet  long; 
how  many  square  feet  does  it  contain  1 

Sol. — Area  =  length  x  breadth  =  1^^  feet  x 
16  =  11  X  16=  V   X   2=20§  sq.  feet. 

Or  :  Calculate  first  for  12  feet  long  ;  then 
a  board  15  J  inches  wide  and  12  feet  long  = 
one  12  in.  wide  and  15  J  ft.  long=  15 J- ft. 
Then  12  ft.  long  gives  15 J  ft.  arc  .-.  16  ft. 
long  gives  J  more,  =  15J  -f-  J  of  15^  =  15j 
^    4-5J=20f. 

2.  Find  area  of  a  board  15  feet  long,  13  inches 
wide;  18  feet  long,  14  inches  wide;  14  feet  long,  16J 
inches  wide. 

3.  How  much  lumber,  inch  measure,  in  6  planks, 
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each    18 J    inches  wide,   16   feet  long,   and  3  inches 

thick  1 

Sol— 18^  in.  wide,  16  ft.  long  =  24|  (i.e.,  ISJ 

-f  J  of  18J)  long,  and  12  in.  (wide)  =  24f 
ft.     This  X  by  3  =  74  ft.  =  amt.  in  1  plank 
74  X  6  =  644  ft. 
4.  How  much  lumber  in  12  deals  18  feet  long,  15  J 
inches  wide,  and  3  inches  thick  1 

6.  How  many  square  yards  in  the  floor  of  a  room 
1 7  feet  long  and  1 6  feet  wide,  and  what  will  it  cost 
to  carpet  it  at  $1.80  per  square  yard  'i 

Sol. — Dimensions  are  5f  yds.,  5J  yds. ;  are  = 
5f  X  5 J  =  25  +  5  +  I  =  30|  yds.,  which, 
at  $1.80,  =  $54.40. 

6.  What  is  the  area  of  the  floor  of  a  room  16  ft.  6 
in.  square,  and  what  will  it  cost  to  carpet  it  with 
carpet  1  yd.  wide  and  $1.20  a  yard  1 

7.  If  the  carpet  is  only  27  inches  wide,  what  will 
be  the  cost  in  last  question  ? 

Sol. — No.  sq.  yds.  in  room  =  30 J,  and  cost  = 

$36.30  when  carpet  is   1  yd.  wide;  but  if 

carpet  is  l-foarth  less  in  width,  the  cost  will 

be  Uhirdmore  =  $36.30+$12.10  =$48.40 

8-  What  will  it  cost  to  carpet  a  room   23  ft.  long 

and  22  ft.   6  in.  wide,  with  carpet  27  in.  wide,  and 

costing  $1.35  per  yard  ? 

9.  Hall  is  29  ft.  6  in.  by  11  ft.  3  in. ;  carpet  |  yd. 
wide,  and  90  cents  a  yard  :  find  cost. 

SoL—%^  X  y  X  1=59  yds.,  which,  at  90 
cents  =  $53.10. 

10.  A  hall  is  10  yards  long  and  3   wide,  what  will 
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it  cost  to  carpet  it  witli  carpet   27   inches  wide,  at 
$1.75  a  yard] 

11.  If,  in  last  question,  the  carpet  is  45  inches  wide, 
and  same  price  per  yard,  what  will  the  cost  be? 

Sol. — 10  X  3  =  30  sq.  yds. ;  if  carpet  was  1 
yard  wide,  the  cost  would  be  30  X  If  = 
$52^,  but  it  is  \-fourth more  . •.  the  quantity 
(and  cost)  will  be  \-fifth  less,  and  $5 2 J-  — 


of  $521  ^  142. 


12.  It  costs  $40  to  carpet  a  room  which  is  18  feet 
long  and  15  feet  wide  :  what  would  have  been  the 
cost  if  it  had  been  18  feet  wide  1 

Sol. — 18  ft.  is  \  more  than  15  ft.  .*.  cost  would 
be  i  more  =  $40  +  ^  of  $40  =  $48. 

13.  If  in  last  example  the  room  had  been  a  yard 
longer  and  a  yard  wider,  what  would  have  been  the 
cost? 

Sol. — Square  yds.  =  30  ;  J  longer  would  make 
30  -j-  5  =  35,  and  i  wider  would  make 
35  +  7  =  42  yds.,  which  will  cost  |  more 
than  30  yds.,  or  $56. 

14-  What  would  have  been  the  cost  in  last  ex- 
ample, if  the  room  had  been  a  yard  longer,  and  a  yard 
less  in  breadth  ?  If  it  had  been  a  yard  shorter  as  well 
as  a  yard  narrower  ? 

15-  The  length  of  a  room  is  i  more  than  its 
breadth  :  it  takes  30  square  yards  to  carpet  it :  find 
the  length  and  breadth. 

<SfoZ.— Length  =f  of  breadth  .•.  length  X 
breadth  =  J  of  square  of  breadth  =  30  yds., 
and  square  of  breadth  =  25  yds.  .  •.  breadth 
=  5  yds.,  length  6  yards. 
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16.  The  breadtli  of  a  hall  is  |  of  its  length,  and  it 
costs  $25.60  to  cover  it  with  English  oil-cloth,  at 
$1.60  a  yard  :  find  the  length  and  breadth. 


Examples. — 26. 

1.  Find  the  cost  of  papering  the  walls  of  a  room  16 
ft.  6  in.  long,  13  ft.  6  in.  wide,  and  10  ft.  6  in.  high, 
the  paper  being  27  inches  wide,  and  20  cts.  a  yard. 

Sol.— 2    X  5J  +  2   X  4i  =  20  (yds.)  =  cir 
cuit  of  room,  then  3J  X  20  =  70  yds. ;  if 
paper  were  a  yard  wide  it  would  cost  70  X 
20  =  $14.00,  but  it  is  1-fourth  less  than  a 
yard  wide  .*.  cost  will  be  1-third  more  ;  i.e. 
$4f  more  .  •.  cost  =  $14  +  $4f ,  =  $18|. 

2.  A  room  is  18  ft.  9  in.  long,  12  ft.  9  in.  wide, 
and  10  ft.  high  :  what  will  it  cost  to  paint  its  walls  at 
22  cts.  a  yard,  allowing  6  square  yards  off  for  the 
evenings  % 

3-  It  costs  $28  to  paper  the  walls  of  a  room  15  ft, 
square,  with  paper  27  inches  wide,  and  30  cents  a 
yard  :  find  the  height  of  the  room. 

4.  A  school  room  is  30  ft.  wide,  and  36  feet  long, 
and  is  seated  for  60  pupils  ;  how  many  square  ieet  are 
allowed,  on  the  average,  to  each  pupil  % 

5.  If,  in  the  last  example,  the  room  is  1 2  ffeet  high  ; 
how  many  cubic  feet  of  space  is  allowed  each  pupil  ^ 

6-  A  rectangular  boiler  is  2  ft.  2  in.  long,  1  ft.  4 
in.  wide,  and  9  J  in.  deep  :  how  many  gallons  will  it 
hold  if  a  pint  contains  34|  cubic  inches  % 

Sol—2Q  X  16X  HX-ih  =-  12  X  9i  =  111 
pints  =  13 1  gal, 
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7.  A  plate  of  copper  1  ft.  4  in.  long,  10  in.  wide 
and  J  of  an  in.  thick,  is  rolled  into  a  sheet  2  ft.  6  in. 
long  and  8  in.  wide  :  find  the  thickness  of  the  sheet. 

8.  A  cistern  is  4  ft.  long,  3J  ft.  wide,  and  4  ft. 
deep  :  what  will  it  cost  to  cover  the  bottom  and  sides 
with  lead,  at  90  cts.  per  square  yard? 

9.  What  was  the  cost,  at  90  cents  per  cubic  yard, 
of  digging  a  cistern  6  ft.  long,  6  ft.  wide,  and  5  ft.  6 
in.  deep? 

10.  The  length  of  a  room  is  to  its  breadth  as  4  I  3, 
its  height  is  10  feet,  and  it  contains  1,080  cubic  feet 
of  air  :  find  its  length  and  breadth. 

>S^oZ.— Cubic  feet=:|  of  square  of  breadth  x 
10=1080,  and  |  of  square  of  bread th= 108, 
.*.  square  of  breadth:=81  .*.,  breadth=:9. 

11.  The  length  of  a  room  which  contains  45  cubic 
yards,  is  J  more  than  the  breadth,  the  length  being 
9  feet :  find  the  length  and  breadth. 

12-  Find  the  value,  at  $3.50  a  cord,  of  a  pile  of 
wood  96  ft.  long  and  9  ft.  high. 

Sol. — Pile  is  12  cords  long  and  2  J  cords  high  ; 
2J  X  12=27  cords— cost,  27  x  3J=|94.50. 

13.  A  pile  of  wood  is  128  ft.  long  and  7  ft.  high  : 
find  its  worth  at  $4.25  per  cord. 

14.  The  length  of  a  bath  room  whose  ceiling  is  lOJ 
ft.  high,  is  J  more  than  the  breadth,  and  the  area  of 
its  walls  is  35  yards :  find  the  length  and  breadth. 

Sol. — Length=lJ  breadth  .*.  circuit  of  room 
-=2  breadth  -|-  3  do.=5  times  breadth,  and 
this  X  3J^  =  35  yards  .  * .  5  times  breadth 
c=  10  yards,  and  breadth =2  yards. 
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15.  The  length  of  a  room  is  J  more  than  the 
breadth,  the  height  is  9  ft.  9  inches,  and  the  area  of 
the  walls  39  square  yards  :  find  the  length  and  breadth. 

16.  A  wall,  whose  height  is  4  times  its  thickness, 
and  whose  length  is  5  times  its  height,  contains  2,160 
cubic  feet :  find  the  dimensions  of  the  wall. 

17-  Find  the  area  of  a  circle  whose  diameter  is  7 
feet.     Note. — Area  of  circle^^^^-  x  square  of  radius. 

Sol—  Iladius=J  .  •.  area=— V-  x  -\9-=--Y-=38j. 

18-  What  is  the  area  of  a  circle  whose  radius  in  V 
feet  ?     1  ft.  9  inches  %     ^  inches  % 

19.  Out  of  a  circular  plate  of  9  inches  radius,  is 
cut  a  concentric  circular  plate  of  radius  6  inches  :  find 
the  area  of  the  circular  ring  (annulus.) 

Sol—%^-  {^-^(j)  (9— 6)=2f  X  45=141|. 

20-  Find  the  area  of  a  circular  ring  whose  inner  and 
outer  diameters  are  10  and  4  respectively. 

21.  Find  the  number  of  cubic  inche.j  in  a  cylindrical 
vessel  whose  inner  diameter  is  8  inclu  s,  and  height  7 
inches. 

22-  A  hollow  metallic  column  is  10  feet  long,  its 
diameter  is  10  inches,  and  its  thickness  3  inches  :  find 
the  number  of  cubic  inches  of  metal. 

Sol. — Radii  5  in :.  and  2  in :  .  • .  area  of  circu- 
lar ring  of  section  of  column =^;y^  (5+2) 
(5— 2)=66,  and.-.  66x120=7920  cubic 
inches. 

23-  An  iron  pipe  is  14  feet  long,  its  diameter  from 
outside  to  outside  is  8  inches,  and  the  thickness  is  2 
inches  :  find  the  quantity  of  metal  in  the  pipe. 

24-  Two  circular  plates  of  gold,  each  an  inch  thick, 
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and  of  diameters  6  inches  and  8  inches  respectively, 
are  melted  into  a  single  plate  of  same  thickness  :  find 
its  diameter. 

Sol. — Since  thickness  is  same,   the  square  of 

radius  of  new  plate  =3* -{-4^=25  .•.  radius 

=5,  diameter  10. 

25.  Two  circles  have  radii  8  feet  and  6  feet  respec- 
tively :  find  the  radius  of  a  single  circle  equal  to 
both  in  area. 

26.  There  is  a  circular  annulus  of  gold  plate  1  inch 
thick,  whose  outer  and  inner  diameters  are  10  inches 
and  4  inches  respectively ;  it  is  melted  into  a  single 
plate  of  gold  whose  diameter  is  14  inches  :  find  its 
thickness. 

27.  If  the  radius  of  the  silver  dollar  be  to  that  of 
the  half  dollar,  as  3  ;  2,  compare  their  thicknesses. 

Sol. — Their  values  are   proportional  to  their 

solid  contents,  let  t,  t,  be  the  thickness,  .•. 

3^  t      2 
solid  contents  are  proportional  to  ^^,z=r  .  •, 

-7=-the  required  ratio, 
t       9 

28-  If  the  diameter  of  a  sovereign  be  to  that  of  a 
guinea  as  7  ;  8,  find  the  ratio  of  their  thicknesses. 


CHAPTER  III. 
GENERAL  ANALYSIS. 


Examples  27. 

1.  A  can  do  a  piece  of  work  in  J  of  a  day  and  B  in 
J  of  a  day  :  how  long  will  it  take  both  to  do  it  1 

Sol. — A  can  do  3  times  the  work  in  1  day,  B 
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4  times  .  • .  both  can  do  7  times  the  work  in 
1  day,  and  the  work  in  ^  of  a  day. 

2.  Two  pipes  can  fill  a  cistern  in  3  hours ;  one  of 
them  can  do  it  in  5  hours  :  how  long  will  it  take  the 
other  ] 

Sol. — Both  can  fill  J  of  cistern  in  1  hour,  one 
can  fill  i  .•.  the  other  can  fill  J  —  i  = 
j^g  in  1  hour,  and  the  whole  in  7J  hours. 

3.  If  2  men  can  reap  a  field  in  6  hours,  and  one  of 
them  can  do  it  in  10  hours,  how  long  will  it  take  the 
other  'i 

4.  A  and  B  can  mow  a  field  in  2  hours,  B  and  C 
in  4  hours,  and  A  and  C  in  3  hours. 

Sol. — A's  work  per  hour  -J-  B's  =  J,  B's  -f- 
C's  =  I,  C's  4-  A's  =  J  .-.  twice  (A's  + 
B's  +  C's)  =  J  +  J  +  J  =  13,  and  A's+ 
B's+  C's=  if,  but  A's  -I-  B's  =  J.-. 
C's  =  fl  -  J  =  3JI4  .  •.  C  in  24  days,  &c. 

5.  A  and  B  can  dig  a  cellar  in  6  days,  B  and  C  in 
12  days,  and  A  and  C  in  8  days ;  how  long  would  it 
take  each  1 

6.  John  can  do  a  work  in  §  of  a  day  and  James  in 
§  of  a  day  :  how  long  would  it  take  them  both  to- 
gether ] 

7.  A  can  do  a  work  in  2  days,  B  in  3  days,  but 
with  the  aid  of  C  they  can  do  it  in  /j  of  a  day  : 
how  long  would  it  take  C  alone  1 

8.  A  and  B  do  a  work  in  4  days ;  B  can  do  in  a 
day  only  |  as  much  as  A  :  how  long  would  it  take 
eachi 
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SoL — B  in  1  day  does  |  as  much  as  A  .*.  in 

4  (fays  4   X   I  ==  ^g2  A's  work  in  1  day  .  * . 

A   working  for  4  days  -{-   ^^  days  does  the 

whole  work. 

9.  A  and  B  do  a  work  in  |  of  a  day,  A  does  per  day 

^  more  than  B  :  how  long  would  it  take  each  ] 

10 •  A  does  twice  as  much  work  as  B  in  a  given 
time,  and  C  does  |  as  much  work  as  A  and  B  together, 
and  all  together  can  do  a  piece  of  work  in  2^  days  : 
how  long  would  it  take  each  1 

Sol. — A's  work  per  day  -\-  B's  -j-  C's  =  2 
B's  -\-  Ws  -{-  4:  B's  =  7  B's  work  per  day 
=  j'^Q  of  work  .*.  B  in  18  days,  &c. 

11.  A  does  I  as  much  work  as  B,  and  C  does  f  as 
much  as  A  and  B,  and  all  do  a  job  in  7  days  : .  find  the 
time  for  each. 

12.  Two  men  or  3  boys  can  do  a  work  in  J  of  a 
day  :  how  long  will  it  take  3  men  and  2  boys  to  do 
it? 

13.  To  do  a  piece  of  work  A  requires  twice  as  long 
as  B  and  C,  and  0  3  times  as  long  as  A  and  B  to- 
gether ;  they  all  together  do  a  piece  of  work  worth 
$120  :  how  should  the  money  be  divided  ] 

Sol. — B's  work  per  day  -{-  C's  =  2  A's  .*.  A's 
-j-  B's  -f-  C's  =  3  A's  .  • .  A  does  J  of  work 
and  is  entitled  to  $40.  So,  A's  4-  B's  = 
3  C's  .-.  A's  +  B's  +  C's  =  4  C's,  C  does 
i&c. 

14.  D  can  dig  a  ditch  in  9  days,  and  D  and  E  in  G 
days :  how  long  will  it  take  E  to  do  what  remains 
after  D  has  done  f  of  it  1 
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15.  C  can  do  |  as  much  work  as  A  and  B  together, 
and  B  as  much  as  A  and  C  together  ;  they  ail  together 
do  a  piece  of  worls:  worth  $110  :  how  much  should 
eacli  receive  1 


Examples. — 28. 

1.  At  what  time  after  3  o'clock  are  the  hour  and 
minute  hands  of  a  clock  together  ? 

Sol. — Minute  hand  gains  11  rounds  in  12 
hours ;  at  3  o'clock,  hour  hand  is  \  round 
in  advance;  1  round  in  ||  hour,  .*.  ^ 
round  in  J  X  j^y  ==  y3_  hour  past  3  o'clock. 

2.  What  tiuie  after  15  minutes  past  7  will  the 
hands  of  a  clock  be  together  ? 

3.  At  J  past  4  o'clock  how  many  minutes  will  ela))se 
before  the  minute  hand  will  be  opposite  the  hour  hand  ] 

4-  What  is  the  first  time  after  8  o'clock  that  the 
hands  of  a  watch  will  be  five  minutes'  epace  apart  1 

6-  At  a  |-  to  4  o'clock  how  many  minutes  will  elapse 
before  the  minute  hand  is  three  hours'  space  in  advance 
of  the  hour  hand  1 

6.  What  is  the  first  time  after  twelve  o'clock  that 
the  hands  of  a  clock  will  form  an  angle  of  120  degrees  1 

7-  The  time  since  6  o'clock  is  |  of  the  time  to  noon: 
what  o'clock  is  it  1 

Sol. — Time  to  noon  -|-  |  of  do.=Jif-  of  do. =6 
houi's  .-.  ^  of  do.=J an  hour,  and  the  whole 
=7  X  i=3J  hours . '.  8J  hours  a.m. 
8.  If  J  the  time  past  noon  is  equal  \  of  the  time  to 
midnight,  find  the  time. 
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9.  Half  the  time  since  midnight  is  J  of  the  time  to 
10  o'clock  a.m.  :  what  o'clock  is  it^ 

10.  A  clock  which  is  right  on  Monday  at  noon,  loses 
2  minutes  in  4  hours  :  what  is  the  true  time  when  it 
shows  4  o'clock  p.m.  on  Tuesday  1 

11.  What  is  the  hour  if  f  of  the  time  since  10 
o'clock  a.m.,  is  the  time  to  3  o'clock  p.m.  1 

12-  Supposing  the  minute  hand  of  a  clock  to  move 
from  right  to  left,  while  the  hour  hand  moves  in  the 
ordinary  way,  and  that  the  hands  are  together  at  12, 
what  hour  will  they  indicate  when  they  are  next  to- 
gether. 

13.  Find  the  time  when  If  of  time  since  9  o'clock 
a.m.  is  the  time  to  9  o'clock  p.m. 

14-  It  is  between  9  and  10  o'clock,  a  line  joining 
the  points  of  the  minute  and  the  hour  hand  forms  an 
isosceles  triangle  having  each  of  the  angles  at  the  base 
double  of  the  third  angle  :  find  the  time. 

15.  What  is  the  hour  when  J  the  time  since  6  p.m. 
is  j\  of  the  time  since  midnight  ? 

16.  Two  watches  hang  side  by  side,  and  both  show 
12  o'clock  at  the  time  of  observation  ;  one  keeps  correct 
time,  the  other  loses  10  minutes  in  12  hours  :  in  how 
many  hours  will  the  minute  hands  be  at  right  angles  to 
each  other? 

17.  There  is  a  mechanical  contrivance  resembling  a 
clock ;  numbers  from  1  to  20  are  marked  at  equal  in- 
tervals round  the  dial ;  the  hands  move  in  the  same 
direction,  one  passing  over  two  spaces  in  |  of  a  minute, 
while  the  other  passes  over  10.  If  the  hands  are 
placed  together  at  8,  what  number  will  they  indicate 
when  they  are  next  together  1 
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Examples.— 29. 

1.  The  sum  of  2  numbers  is  40,  their  difference  is 
8  :  find  the  numbers. 

Sol — The  less-J-the  less+8^2  times  less-|-8= 

40  .  • .  less  1 6,  greater  24. 
N'ote. — The  less=J  sum — J  the  difference ;  the 

greater = J-  the  sum-j-J  the  difference. 

2.  The  sum  of  two  numbers  is  25,  their  difference  is 
8  :  find  the  numbers. 

3.  The  sum  of  two  fractions  is  |,  their  difference  is 
^  :   find  them. 

4.  The  sum  of  two  mixed  numbers  is  8|,  their  dif- 
ference is  2J  :  find  them. 

6.  If  a  man  can  row  8  miles  per  hour  on  still  water, 
and  a  stream  flows  at  the  rate  of  4  miles  an  hour,  find 
the  sum  of  their  rates  per  hour. 

6.  If  a  man  can  row  7  miles  per  hour  on  still  water, 
and  a  stream  flows  at  the  rate  of  2  miles  per  hour, 
find  the  difference  of  their  rates  per  hour. 

7-  If  a  man  can  row  at  the  rate  of  7  miles  per  hour 
on  still  water,  and  starts  down  a  stream  flowing  at  the 
rate  of  3  miles  per  hour,  how  far  down  the  stream  will 
he  go  in  1  hour  1  * 

8-  If  a  man  can  row  at  the  rate  of  7  miles  per  hour 
on  still  water,  and  starts  up  a  stream  which  flows  at  the 
rate  of  3  miles  per  hour,  how  far  up  the  stream  can  he 
go  in  1  hour  ? 

9.  If  the  sum  of  a  man's  and  a  stream's  rate  is  10 
miles  per  hour,  and  their  difference  is  4  miles  per  hour, 
find  their  rates. 
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10.  If,  with  the  help  of  a  stream,  a  man  can  go  lU 
miles  down  in  1  hour,  and  when  the  stream  is  against 
him  he  can  come  up  4  miles  per  hour,  find  their  rates 
per  hour. 

11.  A  man,  with  the  help  of  a  stream,  can  row  24 
miles  in  4  hours  :  find  the  sum  of  their  rates  per  hour. 

12-  A  man  rowing  against  a  stream  goes  from  A 
to  B,  a  distance  of  3*3  miles,  in  6  hours :  find  the 
difierence  of  their  rates  per  hour. 

13.  A  man  can  row  8  miles  down  a  stream  in  1 
hour  and  20  minutes,  and  he  can  row  back  again  in 
2  hours  :  find  his  rate  per  hour  and  the  rate  of  tlie 
stream.     Am.  6  and  1  miles. 

14.  If  a  man  can  row  down  a  stream  16  miles  at 
the  rate  of  8  miles  per  hour,  and  back  again  at  the 
rate  of  2  miles  per  hour,  compare  the  ratio  his  time 
coming  up  the  stream  bears  to  his  time  going  down 
the  stream,  with  the  ratio  the  sum  of  their  rates  per 
hour  bears  to  the  difi'erence  of  their  rates  per  hour. 

15-  A  man  can  row  down  a  stream  in  50  minutes, 
and  back  again  in  70  minutes  :  compare  his  rate  with 
the  rate  of  the  stream. 

16-  A  crew  can  row  up  a  «tream  a  certain  distance 
in  64  minutes,  and  back  again  in  60  minutes  :  deter- 
mine the  distance,  the  rate  of  the  stream  being  half  a 
mile  per  hour. 

Sol  —Whole  distance  down  in  1  hour,  ||  of 
distance  up  in  1  hour  .  • .  j\  of  distance  =-- 
2  rate  of  stream  =  1  mile,  and  distance  = 
16  miles. 
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I  17.  A  man  rows  down  a  stream  and  back  again;  his 
iate  is  twice  that  of  the  stream  :  compare  his  rate 
going  down  with  his  rate  coming  up  again. 

18-  A  man  rows  down  a  stream  and  back  again, 
his  rate  is  3  times  that  of  the  stream  :  compare  the 
time  going  down  the  stream  with  the  time  coming  up 
again ;  and  what  part  of  the  whole  time  was  spent 
going  down  stream. 

19.  A  man  can  row  down  stream  a  certain  distance 
and  back  again  in  3  hours,  and  the  rate  of  the  stream 
is  half  his  rate  :  how  long  is  he  going  down,  and  how 
long  coming  up  ? 

Sol. — Rate  down  =  rate  of  stream  -f-  2  rate 

of  do.  =  3  times  rate  of  do.     Rate  up  =  2 

rate  of  stream   —  rate  of  do.  r=  1  rate  of 

stream  .  • .  rates  are  3:1:  divide  3  hours  in 

this  ratio.     45  minutes,  2  hours  15  minutes. 

20-  A  man  can  row  6  miles  down  a  stream  and  up 

again  in   2   hours  40  minutes,  and  his  rate  of  rowing 

in  still  water  is  twice  as  great  as  the  rate  of  the 

stream  :  find  his  rate  of  rowing. 

21.  How  far  may  a  boat  whose  velocity  is  8  miles 
an  hour  in  stiH  water,  go  up  a  stream  whose  rate  is  4 
miles  an  hour,  so  that  the  round  trip  may  take  only 
8  hours  1 


Examples. — 30. 
1.   A  merchant  sold  cloth  for  $2  a  yard,  and  lost 
$6  ;  had  he  sold  it  at  $4  a  yard  he  would  have  gained 
$18  :  how  many  yards  did  he  sell  1 
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Sol. — $2  more  on  a  yard  makes  a  total  diflfa'- 

ence    of   |6 -j- $18  =$24  .-.  24 -r- 2  =  :2 

yards. 

2.  A  boy  bought  some  peaches  for  3  cents  each  ; 

had  he  paid  5  cents  each,  they  would  have  cost  40 

cents  more  :  how  many  did  he  buy  1 

3-  A  train  moves  from  A  to  B  in  6  hours ;  if  it 
increases  its  speed  10  miles  per  hour  it  will  make  the 
distance  in  4  hours  :  find  the  distance. 

4.  A  and  B  walk  towards  each  other,  A  at  the  rate 
of  3  miles  an  hour,  and  B  at  the  rate  of  4 J  miles  an 
hour  ;  when  they  meet  it  is  found  that  B  has  walked 
6  miles  more  than  A  :  find  their  distance  apart  when 
they  set  out. 

Sol — In  a  dist.  of  4J-  -}-  3  =  7J  miles  A  makes 

IJ  more  than  B  .*.  he  makes  6  miles  more 

in  30  miles. 

6.  A  news-boy  bought  a  number  of  papers  at  2  J 

cents  each,  and  had  5  cents  left ;  had  he  paid  3  cents 

each,  he  would  have   been   7  cents  short :  find   the 

number  of  papers. 

6.  A  man's  board  was  75  cents  a  day,  and  his 
wages  $2.25  ;  at  the  end  of  40  days  he*had  $45  :  how 
many  days  was  he  idle  1 

7.  A  man  agrees  to  dig  a  well  for  $4  a  day,  on 
condition  that  he  should  fol-feit  $5  for  every  idle  day  ; 
he  finished  the  well  in  12  days,  and  received  $30  : 
Jiow  many  days  was  he  idle  1 

Sol.  — Had  he  worked  all  the  12  days  he  would 
have  received  $48 ;   but  he  received  only 
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$30. -.$48  — $30=1  $18  loss;  he  loses  $4 
4.  $5  =  $9  every  idle  day  .-.  $18  -r-  9  =  2 
idle  days. 

8.  A  man  is  to  receive  $1.50  for  every  day  he 
works,  and  pay  for  every  idle  day  50  cents  for  board  ; 
at  the  end  of  24  days  he  received  only  $24  :  how 
many  days  did  he  work  ? 

9.  A.  man  received  $2.50  a  day  for  every  day  he 
worked,  and  paid  50  cents  for  every  idle  day  ;  at  the 
expiration  of  40  days  he  had  saved  $50  :  how  many 
days  was  he  idle  1 

10-  A  man  bought  a  number  of  sheep  for  $100 ; 

having  killed  8  of  them,  he  sold  |  of  the  remainder  at 

co3t,  receiving  for  them  $40  :  how  many  did  he  buy  ? 

SoL—^    of  real,    cost  $40  .-.  rem.  cost  $60, 

and  the  8  killed  must  .*.  have  cost  $100  — 

$60  =  $40,   or  $5   each.      100  -~  5  =  20, 

number  bought. 

11.  A  man  bought  a  number  of  calves  for  $80  ;  he 

first  sold  5  of  them,  and  then  |  of  the  remainder  at 

cost  for  $40  :  how  many  did  he  buy  1 

12-  A  person  bought  a  quantity  of  Canadian  tweed 
for  $150 ;  after  cutting  off  6  yards,  he  sold  f  of  the 
remainder  for  $60  :  how  many  yards  did  he  purchase  ? 

13.  A  farmer  bought  a  number  of  sheep,  and  hav- 
ing killed  10  of  them,  he  sold,  at  cost,  j''^  of  the  re. 
mainder  for  $294,  which  was  $186  less  than  the 
entire  lot  cost :  how  many  did  he  buy  1 

14.  A  dog  killed'  J  of  A's  laftibs ;  if  he  sells  the 
remainder  at  cost  he  will  receive  $120  ;  but  reserving 
8,  and  selling  J  of  the  remainder  at  cost,  he  will  re- 
ceive $44  :^how  many  had  he  at  first  1 
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16.  When  John  was  8  years  younger  his  ago  ^vas 
I  of  his  present  age  :  how  old  is  he  1 

Examples. — 31. 

1.  If  20  lbs.  of  sea-water  contain  1  Bb.  of  salt,  how 
much  fresh  water  must  be  added  so  that  6  lbs.  of  the 
new  mixture  may  contain  I  B>  of  salt  1 

Sol. — J  &.  salt  in  every  6  lbs.  of  new  mixture 
.•.1  lb.  salt  in  every  30  lbs.  of  new  mixture 
30  —  20  =  10  lbs.  fresh  water  added. 

2.  If  50  lbs.  of  sea-water  contain  2  Bbs.  of  salt,  how 
much  fresh  water  must  be  added  so  that  5  lbs.  of  new 
mixture  may  contain  J  E).  of  salt  1 

3.  In  a  60-ounce  mixture  of  silver  and  copper, 
there  are  4  oz.  of  copper  :  how  much  silver  must  be 
added  to  the  mixture  so  that  there  may  be  J  oz.  of 
coppei"  in  2  oz.  of  the  mixture  1 

4.  If  a  sample  of  alcohol  contains  80  parts  of  every 
hundred  pure  alcohol,  and  the  rest  water,  how  much 
water  must  be  added  so  that  the  new  mixture  shall 
contain  60  parts  in  every  hundred  pure  alcohol  1 

tSol — 60  parts  alcohol  in  100  of  new  mixture  ; 
but  there  are  80  parts  in  all  .  *.  if  60  parts 
be  found  in  100,  80  (which  =  60  -\-  J  of 
60)  will  be  found  in  100  +  J  of  100  =  133J 
.•.  33J-  parts  are  to  be  added. 

5.  How  much  water  added  to  alcohol  96  per  cent, 
strong  will  reduce  it  to  80  per  cent,  strong'? 

6.  In  a  drove  of  100  animals  consisting  of  horses 
and  cows,  the  latter  are  to  the  former  as  2:3:  how 
many  horses  must  be  sold  that  there  may  remain  4 
cows  to  5  horses  1 
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7.  In  a  mixture  of  120  Rs.  of  green  tea  and  black, 
the  quantity  of  green  is  to  that  of  black  as  3  :  5  : 
how  much  green  tea  must  be  added  so  as  to  make  the 
ratio  of  green  to  black  as  5  :  3  ? 

8.  How  much  water  added  to  25  gallons  of  alcohol 
90  per  cent,  strong,  will  make  it  75  per  cent,  strong  ^ 

9.  If  62  lbs.  of  sea- water  contain  2  Bbs.  of  salt,  how 
much  salt  must  be  added  so  that  42  lbs.  of  sea-water 
will  contain  2  B)s.  of  salt  ] 

Sol. — In  given  mixture  there  are  60  Bbs.  fresh 
4"  2  of  salt ;  in  new  mixture  there  are  40 
ft)s.  of  fresh  -|-  2  of  salt.  Then,  if  in  40  of 
fresh  there  are  2  of  salt,  in  60  of  fresh 
there  are  3  of  salt .  • .  1  lb.  of  salt  is  to  be 
added. 

10.  If  75  tt)s.  of  sea-water  contain  3  lbs.  of  salt,  how 
much  salt  must  be  added  so  that  10  Bbs.  of  new  mix- 
ture will  contain  1  Bb.  of  salt? 

11.  How  much  (weight)  of  fresh  water  must  be 
added  to  50  5)S.  of  brine  4  per  cent,  strong,  to  make 
the  mixture  3  per  cent,  strong  1 

12.  How  much  alloy  added  to  9  oz.  of  gold  22 
carats  fine  will  make  18  carats  fine  1 

Sol. — If  of  9  oz.  =  8^  oz.  of  pure  gold  and  J 
of  alloy  in  1^  case,  in  2~  case  the  ratio  is 
18  :  6  =  3  :  1,  i.e.,  the  pure  gold  is  3  times 
the  alloy  which  .  • .  =  8 J  -^  3  =  -V-  =  2| 
.  • .  2|  -  J  =  2  oz.  alloy  to  be  added. 

13.  How  much  alloy  added  to  6  oz.  of  gold  2Q 
carats  fine,  will  give  a  sample  15  carats  fine  'i 
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14.  Ii^  ^  mixture  of  gold  and  silver  consisting  of 
50  oz,  there  are  three  oz.  of  silver :  how  much  gold 
must  be  added  that  there  may  be  -^^  oz.  of  silver  to  1 
oz.  of  gold  % 

15-  A  chemist  dissolved  3  oz.  of  a  salt  in  27  oz.  of 
water ;  but  when  his  assistant  by  mistake  added  more 
water,  he,  to  find  the  quantity  of  water  added, 
evaporated  1  oz.  of  the  new  mixture  and  found  -^  oz. 
of  the  salt :  how  much  water  had  been  added  by  the 
assistant  ? 

16-  If  5  dwt.  of  gold  22  carats  fine  be  mixed  with 

3  dwt.   14  carats  fine,    ascertain  the  fineness  of  the 
mixture. 

Sol.--YmQ  gold  in  1st  =  5  X  if  =  V?** 

2nd=3xS|=-|f 
"         in8dwt.  =  y40  +  ||  =  y/ 

and  in  1  dwt.  =  ^f  .  *.  19  carats  fine. 

17.  If  8  oz.  of  gold  18  carats  fine  be   melted  with 

4  oz.   15   carats  fine,     what    is  the  fineness  of   the 
mixture  % 

18.  A  has  $40  in  gold  and  silver ;  for  every  $3  in 
gold  he  has  $2  in  silver :  how  much  gold  must  be 
added  so  that  there  may  be  $3  of  silver  to  ^9  of  gold  ^ 

19.  4 J  dwt.  of  gold  18  carats  fine  are  melted  with 
3J  dwt.  22  carats  fine  :  how  fine  is  the  mixture  ? 

20-  If  one  gallon  of  alcohol  96  per  cent,  strong  is 
mixed  with  one  quart  81  per  cent,  strong,  how  strong 
is  the  mixture  ? 

21.  How  much  alcohol  90  per  cent,  strong  must  be 
mixed  with  4  gallons  75  per  cent,  strong,  to  make 
the  mixture  85  per  cent,  strong  % 
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Sol. — 1  gallon  of  90  per  cent,  is  5  per  cent. 
stronger  than  gallon  of  new  mixture ;  1  gal- 
lon of  75  per  cent,  is  10  per  cent,  weaker 
than  gallon  of  new  mixture  .'.J  gallon  of 
75  per  cent,  compensates  for  1  gallon  of  95 
per  cent.,  and  4  gallons  of  75  per  cent,  com- 
pensates for  8  gallons  of  95  per  cent.,  8  is 
.*.  the  number  required. 

22-  How  much  alcohol  96  per  cent,  strong  must 
be  mixed  with  8  gallons  60  per  cent,  strong  to  make 
mixture  80  per  cent,  strong  1 

23-  How  many  dwt.  of  gold  15  carats  fine  must 
be  melted  with  15  dwt.  22  carats  fine,  to  make  a 
mixture  18  carats  fine? 


Examples. — 32. 

1.  Charles  is  16  years  old  and  Willie  is  7:  in  how 
many  ye«rs  will  Charles  be  twice  as  old  as  Willie  ? 

Sol. — 16  -7  =  9=  difference  of  ages,  whicJi 
18  constant.  At  the  required  time  C's  age  = 
2  times  W's, .  •.  difference  of  ages  is  2  times 
W's  -  W's  =  W's  =  9,  and  9  -  7  =  2,  the 
required  time. 

2.  John  is  28  years  old  and  Mary  8 :  in  how  many 
years  will  John  be  3  times  as  old  as  Mary  ? 

3.  A  man  is  40  years  old  and  his  son  20  years  • 
how  long  since  the  father  was  5  times  as  old  as  the 
son? 

4-  Charles  is  18  years  of  age  and  Harry  15  years : 
how  long  since  Harry  was  half  the  age  of  Charles. 
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6.  Mary  is  25  years  old  and  Susie  7  years  :  in  how 
many  years  will  Susie  be  J  as  old  as  Mary  ?  J  as  old  '^ 

6.  A  man  is  48  years  old  and  his  son  is  16  years  : 
whiit  was  the  man's  age  when  he  was  9  times  as  old 
as  his  son  1 

7.  Julia's  age  is  to  Mary's  as  3  to  2,  and  the  sum 
of  their  ages  is  25  years  :  in  how  long  will  Mary's 
age  be  to  Julia's  as  5  to  6,  and  what  will  then  be  the 
sum  of  their  ages  ] 

8.  Two- thirds  of  John's  age  equals  |  of  William's, 
and  the  difference  between  their  ages  is  10  years  : 
how  long  since  John  was  3  times  as  old  as  William  t 

Sol—^  of  J's  =  I  of  W's  age,  and  J's  =  f 
of  W's,  and  f  of  W's  —  W's  =  ^  W's  =  10 
.-.  W's  age  =  50,  J's  =  60.  Also,  when  W. 
was  born  J.  was  10  years  old,  when  will  J. 
be  3  times  as  old  ?  .S  W's  age  —  J's  age  = 
10  years  .•.  W's  age  =  5  years,  which  was 
60  —  5  =  45  years  ago. 

9.  Half  of  A's  age  equals  J  of  B's  age,  and  the  differ- 
ence of  their  ages  is  10  years  :  in  how  many  years  will 
J  of  A's  age  equal  J  of  B's. 

10-  Two-thirds  of  A's  age  equals  J  of  B's  age,  and 
the  sum  of  their  ages  is  68  years  :  how  long  since  J  of 
A's  age  equalled  |  of  B's  ] 

11.  Mary  is  J  as  old  as  her  aunt,  but  in  20  years 
she  will  be  half  as  old  :  find  the  age  of  each. 

12.  A  man  is  twice  as  old  as  his  wife  ;  16  years  ago 
he  was  3  times  as  old  :  find  the  age  of  each. 

Sol. — Difference  of  ages^2  wife's  age — wife's 
cwife's  age  (present) ;  also,  difference  of 
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ages=3  wife's  age— wife's  age=2  wife's  age 
(former)  =wife's  present  age  .v  16  years  = 
wife's  former   age. 

13.  John  is  5  times  as  old  as  James,  but  in  8  years 
he  will  be  only  3  times  as  old :  find  the  age  of  each. 

14.  When  A  married  he  was  three  times  as  old  as 
his  wife,  but  in  15  years  he  was  only  twice  as  old  :  find 
the  age  of  each  at  marriage. 

15.  Ten  years  ago  A  was  four  times  as  old  as  B,  now 
he  is  only  twice  as  old  :  find  their  ages. 

16.  Two  trains  moving  in  the  same  direction  at 
rate  of  10  miles  an  hour,  pass  a  station,  one  54  min- 
utes behind  the  other  :  how  many  minutes  will  elapse 
before  the  forward  train  is  4  times  as  far  from  the 
station  as  the  other  ? 


Examples. — 33. 

1.  How  far  may  a  person  go  in  a  stage  which  makes 
6  miles  an  hour,  so  that  by  walking  back  at  4  miles  an 
hour  he  may  be  gone  only  5  hours  1 

JSol. — He  goes  1  mile  in  J  hour ;  he  returns  1 
mile  in  ^  hour  .  • ;  he  goes  and  returns  1  mile 
in  g+J=j-y  >  and  in  5  hours  he  goes  and 
returns  5-f-y^2=12  miles. 

2.  How  far  may  a  person  ride  in  a  coach  at  the  rate 
of  10  miles  an  hour,  so  that  walking  back  at  5  miles 
an  hour  he  may  be  gone  only  6  hours  1 

3.  How  far  may  I  sail  in  one  steamer  going  at  rate 
of  15  miles  an  hour,  so  that  returning  at  rate  of  12 
miles  an  hour  I  may  be  gene  but  9  hours  i 
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4.  A  steamer  whose  rate  of  sailing  is  12  miles  an 
hour,  descended  a  river  whose  current  is  4  miles  an 
hour,  and  returned ;  she  was  gone  6  hours  :  how  far 
did  she  go  1 

6.  A  steamer  whose  speed  is  10|  miles  an  hour, 

plies  between  two  cities  on   a   river  whose  velocity 

averages  3J  miles  an  hour  :  if  the  trip  down  and  up 

takes  9  hours,  what  is  the  distance  between  the  places  ? 

Sol. — Rate  down=l'''J-}-3J  =  14;  rate  up= 

lOJ — 3^=7  ;  then  divide  9  hours  in  ratio  of 

14  :  7=2 : 1  .  *.  3  hours  for  time  down,  and  6 

hours  for  time  up  =  42  miles  (see  on  Ques.  1). 

6.  A  boat  which  can  make  12  miles  an  hour,  takes 
12  hours  for  the  round  trip  on  a  river  whose  current 
is  4  miles  an  hour  :  how  far  does  she  go  ? 

7.  If  a  boat  whose  speed  is  15  miles  an  hour  is  3 
hours  making  a  trip  down  stream,  and  6  hours  in  re- 
turning, what  is  the  rate  of  the  stream  and  the  length 
of  the  trip  1 

8.  I  went  to  Niagara  (from  Toronto),  in  the  "  City 
of  Toronto,"  which  makes  14  miles  an  hour,  and  re- 
turned in  the  **  Rothesay,"  which  makes  15  miles  an 
hour,  and  the  round  trip  took  4  hours  and  50  minutes  : 
find  the  distance  between  Toronto  and  Niagara. 

9.  Six  men  hire  a  conveyance  for  a  certain  sum, 
but  taking  in  two  more,  the  expense  to  each  was  re- 
duced by  50  cents  :  what  was  paid  for  the  conveyance  ] 

^ol. — Expense  to  1  is  diminished  50  cents  .*. 
expense  to  6  is  diminished  6Xj=$3  which 
the  two  pay,  then  1  pays  |1^,  and  8  X  li=$12 
whole  post. 
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10.  Ten  men  hire  a  coach  for  a  certain  sum,  but 
taking  in  5  persons  more  the  expense  of  each  is  re- 
duced 20  cents  :  what  did  the  coach  cost  them  ] 

11.  Five  men  hire  a  conveyance,  but  3  more  join 
them,  and  the  expense  of  each  was  reduced  $1.50  • 
what  was  paid  for  the  conveyance  1 

Sol — 3  men  make  a  difference  of  $5X$1.50  = 
$7.50  .-.1  man  makes  a  difference  of  $2.50 
and  8X2J  =  $20. 

12.  Three  persons  rented  a  church  pew,  and  by 
taking  in  two  more,  the  expense  of  each  was  diminished 
$3  :  what  was  the  rent  of  the  pew  1 

13.  Ten  men  chartered  a  boat,  but  2  of  them  failed 
to  pay,  and  the  expense  of  each  of  the  others  was  in- 
creased $1.50  :  what  was  charged  for  the  boat? 

14.  John  bought  25  oranges  and  had  15  given  to 
him,  by  which  the  average  cost  was  reduced  11  cent : 
what  did  the  25  cost  ] 

15-  A  news-boy  bought  20  papers,  'but  losino^  5  of 
them,  the  cost  of  each  was  increased  J  a  cent :  what 
did  he  pay  for  the  papers  1 


Examples. — 34. 

1.  There  is  a  fish  weighing  72  tt)s. ;  his  head  weighs 
twice  as  much  as  his  tail,  and  his  body  weighs  as 
much  as  his  head  and  tail  together  :  find  the  weight 
of  each  part. 

Sol— Head  =  2  X  weight  of  tail,  body  =  tail+head  =  3 
X  weight  of  tail  .  • .  head  -f  body  -f-  tail  = 
whole  weight  =  6  X  weight  of  tail  =  72  .  • .  &c. 

2.  A  fish  weighs  64  lbs. ;  the  head  weighs  3  times 
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as  much  as  the  tail,  and  the  body  weighs  as  luuch  as 
the  head  and  tail  together :  find  the  weight  of  each 
part. 

3.  A  watch  and  seal  are  worth  $160,  the  cost  of 
the  seal  is  $8  less  than  20  per  cent,  of  the  cost  of  the 
watch  :  find  the  cost  of  each. 

4.  The  head  of  a  fish  is  four  feet  long,  the  tail  is  as 
long  as  the  head  and  half  the  body,  and  the  body  is  as 
long  as  the  head  and  tail :  find  the  length  of  the  fishl 

Sol— 'Head  =  4:  feet,  tail  =  4  feet  +  J  body.*. 
body  =  J  body  +  8  feet .  • .  body  =  16  feet,  and 
32  =  whole  length. 

5.  The  head  of  a  fish  is  3  feet  long,  the  tail  is  as 
long  as  the  head  and  half  the  body,  and  the  body  is  as 
long  as  the  head  and  tail :  find  the  whole  length  of 
the  fish. 

6.  The  tail  of  a  pike  weighs  3  ounces,  the  head 
weighs  as  much  as  the  tail  and  I  of  the  weight  of  the 
body,  and  the  body  weighs  twice  as  much  as  the  head 
and  tail :  find  the  weight  of  the  fish. 

7.  A  boy  spent  $15,  and  then  earned  J  as  much  as 
he  had  remaining,  and  then  found  he  had  J  as  much 
as  he  had  at  first :  how  much  had  he  at  first '? 

Sol. — Remainder  (after  spending  $15)-{-J  of 
remainder  =  |  of  remainder  =  J  he  had  at 
first  .'.I  of  remainder  =  I  what  he  had  at 
first.*.  I  what  he  had  at  first  =  $15,  and 
whole  amount  =  $24. 

8.  A  man  spent  $22,  and  then  earned  J  of  what  he 
had  left,  and  then  had  J  as  much  as  he  had  at  first : 
how  much  had  he  at  first  i 
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9.  A  boy  paid  out  40  cents,  and  afterwards  re- 
ceived 75  per  cent,  of  as  much  as  he  had  remaining  • 
he  then  had  ^  more  than  he  had  at  first :  how  much 
had  he  at  first  1 

10.  If  my  age  4  years  hence  be  diminished  by  -J  of 
iiself,  the  remainder  will  equal  |  of  my  age  6  years 
ago  :  find  my  age. 

11.  A  boy  went  to  a  store  and  spent  21  cents,  and 
then  borrowing  I  of  what  he  had  remaining,  had  J  as 
much  as  he  had  at  first :  how  much  had  he  at  first  ? 

12-  A,  B,  and  C  live  together  for  a  certain  time ; 
A  and  B  pay  the  entire  expense  in  the  ratio  of  2  :  3  ; 
C  gives  $25  :  how  should  this  be  divided  between  A 
and  B  ? 

13-  Suppose  that  for  every  4  cows  a  farmer  has,  he 
should  plow  an  acre  of  land,  and  allow  one  acre  of 
pasturage  for  every  2  cows  :  how  many  cows  could  he 
keep  on  18  acres? 

Sol. — 4  cows  require  1  acre  plowed  land  .*.  1 
cow  requires  J  acre,  2  cows  require  1  acre 
pasture  .•.  1  cow  requires  ^  acre  .*.  1  cow 
requires  J-  acre  -|-  J  acre  =  f  acre  .».  18 
acres  -~-  J  acre  =  24  =  number  cows. 

14-  A  farmer  has  to  plow  1  acre  for  every  3  cows 
kept,  and  keep  an  acre  of  pasturage  for  every  2  cows  : 
how  many  cows  can  be  kept  on  30  acres  ? 

15.  A  farmer  keeps  36  cows  on  30  acres  of  plowed 
and  pasture-land ;  he  plows  one  acre  for  every  3  cows : 
how  many  acres  of  pasture  must  he  allow  for  4 
cows  ] 

16.  A  farmer  keeps  48  cows  on  14  acres  of  plowed 
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and  pasture-lands ;  he  reserved  1  acre  of  pasture  for 
every  6  cows :  how  many  acres  will  he  plow  for  every 
16  cows  1 

Sol. — 6  cows  for  1  acre  pasture  .*.  48  cows  for 

8  acres  ;  hence   6   acres  plowed  for  48,  and 

.'.2  acres  for  16  cows. 


Examples. — 35. 

1.  I  sold  goods  at  10  per  cent,  gain,  but  if  they  had 
cost  SI 00  more,  I  should  have  lost  10  per  cent,  by 
selling  as  I  did  :  find  the  cost  of  the  goods. 

Sol. —  .^\  of  new  cost  =  \^  of  actual  cost. 
.».  new  cost  =V  of  actual  cost. 
.-.  $100  =  1  of  actual  cost,  which  .-.  =$450. 

2.  Goods  were  sold  at  10  per  cent,  gain,  but  if  they 
had  cost  $60  more,  there  would,  at  the  same  selling 
price,  have  been  10  per  cent,  loss  :  find  the  cost  of  the 
goods. 

3-  A  merchant  sold  goods  at  a  gain  of  20  per  cent. ; 
if  they  had  cost  $100  more,  the  same  selling  price 
would  have  entailed  a  loss  of  20  per  cent. :  what  did 
the  goods  cost  1 

4.  A  merchant  marked   cloth  to  make  a  profit,  ?B 
he  supposed,  of  20  per  cent.  ;  but  the  cloth  had  cost 
$3  a  yard  more  than  he  had  supposed,  and  he  therefore 
lost  25  per  cent.  :  what  did  the  cloth  cost  per  yard  ? 
Sol. — J  actual  cost  ~-  |  supposed  cost, 
i  • .  actual  cost  =-i  |  supposed  cost. 
.'.  $3  =  1  of  supposed  cost,  which  .*.=■- 
$5,  and  $5  -f  $3  =  $8,  actual  cost. 
5-  A  merchant  sold  goods  at  20  per  cent,  gain;  but 
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if  they  had  cost  $150  less,  his  gain  at  the  same  selling 
price  would  have  been  30  per  cent,  more :  find  the 
cost  of  the  goods. 

6.  I  sold  tea  at  a  gain  of  25  per  cent.  ;  if  it  had 
cost  10  cents  a  pound  less,  the  same  selling  price 
would  have  realized  50  per  cent,  gain  :  find  the  cost 
of  the  tea  per  pound. 

7.  Sold  tea  at  a  loss  of  20  per  cent.  ;  if  it  had  cost 
25  cents  a  pound  less,  the  same  selling  price  would 
have  gained  20  per  cent.  :  find  the  cost  of  the  tea  per 
pound. 

8.  If  an  article  had  cost  me  20  per  cent,  less,  the 
gain  would  have  been  30  per  cent,  more  :  what  was 
the  gain  per  cent.  1 

Sol. — Taking  \-fifth  oflf  the  cost  price  (leav- 
ing the  same  selling  price)  would  give  the 
same  increase  in  the  percentage  as  adding 
\-fourth  to  the  selling  price  ;  then  \  of  sell- 
ing price  =  (by  question)  30  per  cent,  of 
cost .  *.  selling  price  =  120  per  cent,  of  cost ; 
and  gain  was  20  per  cent. 

Or,  new  cost  is  80  per  cent,  of  the  old ;  to  sell 
at  old  cost  would  .  •.  give  a  profit  of  25  per 
cent,  on  new  cost  and  nothing  on  old ;  also, 
1  per  cent,  on  old  cost  represents  IJ  per 
cent,  on  new  cost,  i.e.,  every  1  per  cent,  on 
old  cost  represents  increase  of  \  per  cent, 
on  new  cost  .  • .  to  give  30  per  cent.  —  25 
per  cent.  =  5  per  cent,  we  should  require 
5  -H  ^  =  20  =  per  cent,  on  old  cost. 
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9.  If  an  article  had  cost  me  10  per  cent,  less,  the 
same  selling  price  would  have  brought  me  12  per 
cent,  more  :  what  was  the  gain  per  cent  1 

10-  If  the  cost  had  been  25  per  cent,  less,  the  gain, 
on  same  selling  price,  would  have  been  16  per  cent, 
more  :  find  the  gain  per  cent. 

11.  If  the  cost  had  been  8  per  cent,  less,  the  gain 
would  have  been  10  per  cent,  more :  find  the  gain  per 
cent. 

Sol. — 8  per  cent.  =  ^^^  ;  ^^  off  cost  gives  same 
increase  in  the  per  cent,  as  ■2~^_^  =  3^3  add- 
ed to  selling  price  .*.  -^^   of  selling  price 
=  (by  question)  10  per  cent,  of  cost  price  ; 
5^3  of  do.  =  5   per  cent,  of  cost  .  • .  selling 
price  =  115  per  cent,  of  cost,  or  gain  is  15 
per  cent. 
Note.  — It  will  be  seen  that  ^  off  cost  gives  same  as  \  on 
selling  price  ;  |  off  is    same  as  ^  on  ;  i  off  same  as  ^^^^  on, 
and  generally  \  off  cost  =  alb  on  selling  price. 

12.  If  cost  had  been  16  per  cent,  less,  gain  would 
have  been  20  per  cent,  more :  find  the  gain  per  cent- 

13.  If  cost  had  been  4  per  cent,  less,  the  gain 
would  have  been  4f  per  cent,  more :  find  the  gain  per 
cent,  at  which  the  goods  were  sold. 

14.  If  cost  had  been  20  per  cent,  less,  gain  would 
have  been  28  per  cent,  more  :  find  gain  per  cent. 

15-  If  cost  had  been   20  per  cent,  less,  the  gain, 

per   cent,  at   same   selling   price,  would   have   been 

doubled  :  at  what  per  cent,  profit  were  the  goods  sold  1 

Sol. — 20  per  cent.    =    i ;  i  off  cost    =   J  on 

selling  price,   thus   ^  selling  price  =   gain 
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per  cent.  .-.  j  of  selling  price  =  cost 
hence  there  is  gain  of  1  in  3  =  33 J  per 
cent. 

Illustration. — Let  100  =  old  cost,  then 
80  =  new  cost,  and  133 J  selling  price; 
now  80  sells  for  133 J  =  66|  per  cent.  gain. 

16-  If  the  cost  of  certain  goods  had  been  25  per 
•ent.  less,  the  gain  per  cent,  (same  selling  price) 
would  have  been  trebled  :  find  the  gain  per  cent. 

17-  If  the  cost  of  an  article  had  been  30  per  cent, 
less,  the  gain  per  cent,  would  have  been  2J  times  as 
great :  find  the  gain  per  cent. 

18.  A  merchant  marked  his  goods  to  make  a  cer- 
tain rate  of  profit ;  he  afterwards  found  that  the 
goods  had  actually  cost  him  5  per  cent,  less,  and  that 
his  gain  per  cent,  was  in  consequence  6  per  cent, 
more  :  for  what  rate  of  profit  did  he  mark  his  goods  % 

19.  If  the  cost  of  certain  goods  had  been  12  per 
cent,  more,  the  gain  per  cent,  would  have  been  15 
less  :  find  the  gain  per  cent. 

Sol. — ]  2  per  cent.  =  -^^  ;  ^^  increase  in  cost 
-  25+^  =  TT^g  cZcc?'ease  in  selling  price  -=  (by 
question)  15  per  cent,  of  cost. 

.*.  ^Q  of  selling  price  =  5  per  cent,  of 
cost,  and  selling  price  =140  per  cent,  of 
cost,  and  .  * .  gain  was  40  per  cent. 

20-  If  cost  of  certain  goods  had  been  10  per  cent, 
more,  the  gain  per  cent,  would  have  been  12  less  ;  find 
the  gain  per  cent. 
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21.  If  the  cost  had  been  20  per  cent,  more,  the 
gain  per  cent,  would  have  been  25  less  :  find  the  gain 
per  cent. 

Note. — If  cost  is  |  more,  gain  will  be  J  of  sellinf?  price 
less;  cost  |  more,  gain  If  less  ;  cost  ~  more,  gain  -~  of  selling 
price,  less,  &c.     If  cost  ^  more,  selling  price  ^^  less. 

22-  If  the  cost  of  goods  had  been  20  per  cent- 
more,  the  gain  per  cent,  would  have  been  only  one- 
half  what  it  actually  was  :  find  the  gain  per  cent. 

Sol. — ^  on  cost,  same  as  J  off  selling  price; 
hence  J  selling  price  =  ^  gain  per  cent.  ; 
and  selling  price  =  3  gain  per  cent.,  and 
gain  per  cent.  =  J  selling  price  .*.  §  of 
selling  price  =  cost;  there  is  .•.  a  gain  of 
1  on  2,  or  50  per  cent. 

23-  I  bought  goods,  and  mark  them  to  make  a 
certain  rate  per  cent,  of  profit ;  I  afterwards  found 
that  the  goods  had  cost  me  33^  per  cent,  more  than  I 
had  thought,  and  my  gain  was  only  J  as  much  per 
cent. :  at  what  per  cent,  profit  were  the  goods  marked  f 

24.  Two  merchants  sell  cloth  at  the  same  marked 
price,  but  one,  having  given  25  per  cent,  more  for  the 
cloth  than  the  other,  makes  30  per  cent.  less.  :  what 
per  cent,  on  cost  is  the  marked  price  1 


Examples. — 36. 

1.  A  store-keeper,  on  a  certain  day,  first  took  in  as 
much  money  as  he  began  the  day  with,  then  paid  out 
$10,  then  took  in  as  much  as  he  had  left,  then  paid 
out  $20,  and  had  $40  left :  how  much  cash  did  he 
begin  the  day  with  ? 
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SoL—He  had  $40  at  closing  .«.  $40  4-  $20 
=  $60;  $60  -f-  2  =  $30  =  amount  left 
after  first  payment  ($10)  .'.  $10  +  $30  = 
$40  and  $40  -^  2  =  $20  =  amount  with 
which  he  be^an  the  day, 
Note. — In  such  questions  it  is  generally  easier  to  begin  with 
/ast  result,  and  work  backwards. 

2.  A  man  began  the  day  with  taking  in  as  much 
cash  as  he  had,  then  paid  out  $6,  then  took  in  as 
much  as  he  had  left,  then  paid  out  $3,  and  had  $25 
left:  how  much  had  he  at  first? 

3-  B  took  in  twice  as  much  as  he  had  and  then 
paid  out  $1,  then  took  in  3  times  as  much  as  he  had 
left,  then  paid  out  $17  and  had  $70  left ;  how  much 
had  he  at  first  ? 

4.  C  first  took  in  half  as  much  money  as  he  had, 
then  paid  out  $3,  then  took  in  ^  as  much  as  he  had 
left,  then  paid  out  $2,  and  had  $10  left :  how  much 
had  he  at  first  1 

5-  A  man  paid  out  $22,  then  took  in  J  as  much  as 
he  had  left,  and  then  had  J  as  much  as  he  had  at 
first :  how  much  had  be  at  first  1 

6.  John  borrowed  as  much  money  as  he  had,  then 
spent  8  cents,  then  borrowed  as  much  as  he  had  left> 
and  spent  30  cents,  and  had  34  cents  left :  how  much 
had  he  at  first  1 

7.  A  man  spent  J  his  money  and  $J-  more,  then 
J  of  what  remained  and  $|  more,  and  then  had  $6.75 
remaining  :  how  much  had  he  at  first  1 

Sol— $6^  +  J    =    $7i    =    -J  remainder  after 
7 
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first  payment.  .*.  first  payment  =  2  X  7J 
=  $14J,  and  $14J  +  $J  -  $15  =  I  of 
original   sum,  which  .' .   =    $30. 

8.  A  man  spent  J  his  money  and  $5  more,  then 
J  of  what  remained  and  $J-  more,  then  J  of  what  re- 
mained and  $J-  more,  and  then  had  $3  left :  how 
much  had  he  at  first? 

9.  D  first  took  in  IJ-  times  as  much  cash,  as  he  had, 
then  paid  out  $5,  then  took  in  2i  times  what  he  had 
left  and  paid  out  |8,  and  then  had  $24  left  :  how 
much  had  he  at  first  1 

10.  A  boy  spent  J  his  money  and  $J  more,  then  -J 
the  remainder  and  $J  more,  and  then  had  $3  left : 
how  much  had  he  at  fir&t  1 

11.  A  lady  bought  a  silver  watcli  for  $30,  also  a 
gold  watch  and  a  chain,  which  together  cost  4  times 
as  much  as  the  silver  watch ;  the  chain  and  silver 
watch  cost  twice  as  much  as  the  gold  watch  :  find  the 
value  of  each. 

Sol. — Gold  watch  =  J  chain  4-  $15  ;  chain  -f- 

gold  watch,  i.  e.,  chain  -f-  J  chain  +  $15   = 

$120  .-.   I  of  chain  =  120—  15   =  $105; 

chain  =  $70,  etc. 

12.  A  man  had  $6  in  silver,  and  also  some  copper 

and  gold  ;  the  copper  with  the  silver  was  twice  the 

gold ;    the   silver    with   the   gold   was   6    times    tlie 

copper  :  how  much  of  each  kind  had  he  1 
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CHAPTER  lY. 


QUESTIONS  FOR  EXAMINATION. 

I. 

1.  Increase  a  certain  number  by  33 J-  per  cent,,  ex- 
tract the  cube  root,  then  multiply  by  8,  and  extract 
the  square  root  of  the  product — the  result  is  four  :  find 
the  number. 

2.  Divide  $148  among  A,  B,  C,  so  that  B  may  have 
$10  more  than  C,  and  A  $17  more  than  B. 

3.  A  boat  floats  down  stream  a  certain  distance  in 
10  hours,  and  is  rowed  back  by  a  man  in  4  hours:  find 
in  terms  of  the  distance  the  man's  rate  of  rowing  in 
still  water. 

4-  A  person  marks  his  goods  so  that  he  may  allow 
a  discount  of  5  per  cent,  and  scill  make  a  profit  of  20 
per  cent.  :  Avhat  should  be  the  marked  price  of  aii 
article  that  cost  95  cents  ? 

5-  A  newsboy  spent  85  cents  in  papers,  taking  3 
papers  at  3  J  cents  each  as  often  as  2  papers  at  3 J  cents 
each  ;  he  sold  all  at  5  cents  each  :  how  much  did  he 
gain  1 

^oZ.— 3  at  3J=10,2  at3l=7;   85  divided  in 

ratio  of  10:   7  gives   50  cents  and  35  cents 

.*.  15  papers  and  10  papers,  etc. 

6.  A  note  for  $150,  drawn  at  4  months,  and  -bearing 

interest  at  8  per  cent.,  is  discounted  by  a  broker  2 

months  before  maturity,  the  broker  makes  12  per  cent. 

(per  annum)  on  his  money  :    what  does  he  pay  for 

the  note  1 
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7.  Find  a  fourth  proportional  to  108,  972,  343. 

8-  A  man  willed  $2,200  to  two  children,  whose  ages 
were  1 1  years  and  1 6  years  respectively,  in  such  a  way 
that  the  shares  would,  at  five  per  cent,  simple  interest, 
amount  to  equal  sums  when  the  children  became  of 
age  :  what  were  the  shares  ? 

9.  If  I  retail  goods  at  a  profit  of  20  per  cent.,  and 
sell  at  wholesale  for  25  per  cent,  less  than  at  retail, 
what  rate  per  cent,  do  I  gain  at  wholesale  ? 

10.  A  sum  of  money  amounts  to  $370  in  six  years, 
and  to  $330  in  four  years  :  find  the  sum  of  money  and 
the  rate. 

11.  A  lias  three  times  as  much  money  as  B,  but  if 
he  gives  B  $8  they  will  have  equal  sums :  how  much 
has  each  1 

II. 

1.  The  circumference  of  the  fore-wheel  of  a  carriage 
is  12  feet,  of  the  hind  wheel  14  feet:  how  far  will  the 
carriage  go  before  two  points,  at  the  same  time  in  con- 
tact with  the  ground,  will  again  touch  the  ground  to- 
gether ? 

2.  Find  the  smallest  sum  of  money  that  can  be 
exactly  paid  with  guineas,  sovereigns,  or  marks. 

3-  If  a  number  be  increased  25  per  cent.,  and  the 
sum  be  increased  by  20  per  cent.,  the  result  will  be 
30  :  find  the  number. 

4.  A  and  B  own  40  per  cent,  and  60  per  cent,  re- 
spectively of  a  dish  of  berries  ;  C  joins  them,  and  the 
three  eat  the  berries  ;  C  gives  30  cents  for  his  share  : 
how  much  of  this  should  A  get  ? 
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5.  The  interest  on  a  sum  of  money  for  a  certain 
time  and  rate  is  $110  ;  the  discount  is  $88  :  find  the 
sum. 

>Sb?.— $100— $88=$22,  which  is  interest  on 
discount ;  $88  produces  $22  interest,  and  || 
=i ',  «".«.,  the  interest=J  principal  .-.llOX 
4=440,  the  required  sum. 

6.  A  sold  a  horse  to  B  for  $200,  and  took  his  note 
payable  in  70  days.  A  got  the  note  discounted  at  the 
bank  at  10  per  cent.,  and  found  he  had  made  a  profit 
of  16|  per  cent.  :  what  did  the  horse  cost  A  1 

7-  A  father  divided  $48  among  2  sons  and  3  daugh- 
ters, giving  each  son  half  as  much  as  each  daughter  : 
how  much  did  each  receive  *? 

8.  Bought  80  barrels  of  flour,  part  at  $10  and  the 
vest  at  $8  a  barrel ;  the  whole  cost  $740 :  how  many 
barrels  of  each  kind  were  there  ] 

9.  The  diS'erence  between  one  number  and  |-  of  an- 
other is  7  ;  the  sum  of  the  numbers  is  32 :  find  them. 

10.  A  fish  can  swim  from  A  to  B  and  back  again 
in  4  hours,  swimming  against  the  stream  4  times  as 
fast  as  the  rate  of  the  stream :  find  the  rate  of  the 
stream  in  terms  of  the  distance. 

III. 

1.  In  a  cricket  match  the  scores  in  each  successive 
innings  are  J-  less  than  in  the  preceding  innings,  and 
the  side  which  has  had  the  first  innings  wins  by  20 : 
what  are  the  scores  in  each  innings  ? 

2.  If  a  crew  can  row  from  A  to  B  in  40  minutes 
and  back  again  in  35  minutes,  compare  the  rates  of 
the  stream  ^nd  boat  1 
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3.  John  can  run  10  yards  whilst  James  runs  11 
yards  :  what  start  ought  James  to  give  John  in  a 
quarter  of  a  mile  raco  so  as  to  win  by  1  yard  1 

4.  James  has  10  marbles,  John  has  as  many  as 
James  and  |  of  Robert's,  and  Robert  has  as  many  as 
John  and  James  :  how  many  have  they  all  'i 

5.  At  what  time  between  6  and  7  will  the  hour 
and  minute  hands  of  a  clock  point  directly  opposite  1 
At  what  time  between  2  and  3  1     Between  7  and  8  1 

6.  A  man  sold  cider  that  cost  $2.50  a  gallon  for  $3. 
The  price  of  the  cider  rose  to  $3,  he  watered  it  so  that 
he  could  still  sell  it  at  $3  and  make  the  same  profit  as 
before  :  how  much  water  did  he  put  with  10  gallons 
of  cider  1 

7.  A  person  insured  his  life  for  $6, COO  at  the  rate 
of  $6,20  per  cent.  After  paying  4  premiums  he  died  : 
how  much  more  did  his  family  receive  than  was  paid 
out  for  premiums  1 

8-  A  and  B  agreed  to  cut  some  wood  for  $40  ; 
when  the  work  was  partly  done  A  was  taken  sick  and 
received  only  $10  :  Avhat  part  of  job  was  finished 
when  A  took  sick  1 

9.  How  long  will  a  boy  take  to  walk  around  an 
oblong  plot  of  ground  J  of  a  mile  long  by  -J-  of  a  mile 
wide,  if  he  takes  15  steps  of  two  feet  each  in  half  a 
minute  1 

10.  Divide  $2  between  3  persons,  so  tliat  the.  first 
may  have  $i  more  than  the  third,  and  $/g  less  than 
second. 

IV. 

X'  Two-thirds  of  the  square  of  twice  a  number  is 
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equal  to  |  of  the  square  of  |  of  the  number  diminished 
by  3  :  find  the  number, 

2.  The  sum  of  two  numbers  is  40,  the  difference 
and  J  of  one  of  them  is  20  :  find  the  numbers. 

tSol. — The  difference  -f  J-  of  one  of  them 
=  difference  between  one  and  |  of  the 
other,  .*.  first=20-f-f  of  second,  and  .-. 
second-j-f  of  do. -f  20=40;  hence  |  of  second 
=20;  second  12,  first  28. 

3.  A  quantity  of  tea  was  sold  at  10  per  cent,  gain  : 
if  it  had  cost  $60  more  the  same  selling  price  would 
have  entailed  10  percent,  loss  :  find  the  cost  of  the  tea. 

4.  A  merchant  laid  out  $1,000  in  buying  cloth, 
paying  25  cents  a  yard  for  25  per  cent,  of  the  cloth, 
and  33j  cents  a  yard  for  the  remainder  :  how  much 
will  he  clear  by  selling  the  cloth  at  50  cents  a  yard  1 

5.  A  kind  of  brass  is  made  by  fusing  together  old 
brass,  refined  copper,  and  zinc,  in  the  proportions  of  3, 
4,  5  :  how  much  of  each  kind  must  be  taken  to  pro- 
duce 150  lbs.  of  brass,  after  allowing  6 J  per  cent,  for 
waste  ? 

Sol. — 6 J  per  cent.=j^g  of  amount  wasted.*. 
11  of  do.=150,  tV=10  andi|=160  lbs.  to 
be  taken  ;  divide  this  in  ratio  of  3,  4,  5. 

6.  The  numerator  of  a  fraction  is  25  per  cent,  less 
than  the  denominator,  and  the  sum  of  both  is  448  : 
find  the  fraction. 

7.  The  dimensions  of  a  writing-table  which  con- 
tains 2|  square  yards,  are  as  9  :  11  :  find  them. 

8.  A,  B,  C  trade  in  company ;  A's  capital  is  to  B's 
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as  3  : 5 ;  C  took  $100  of  the  $420  gained  during  the 
half  year  :  find  the  gains  of  A  and  B,  also  C's  stock. 

9.  The  base  of  a  right-angled  triangle  is  60  per  cent, 
of  the  hypotheneuse,  the  perimeter  being  240  :  find 
the  area  of  the  square  described  on  the  perpendicular 
from  the  right  angle  on  the  hypotheneuse. 

10.  If  the  cost  had  been  20  per  cent,  less,  the  loss 
would  have  been  15  per  cent  less  :  find  loss  per  cent. 

y. 

1.  How  much  carpeting  |  of  a  yard  wide  will  be 
required  to  cover  a  floor  15  feet  long  and  12  feet 
wide? 

2.  The  quotient  of  a  division  is  twice  the  re- 
mainder, and  the  division  twice  the  quotient;  the 
sum  of  eight  times  the  divisor,  increased  by  8,  and 
three  times  the  remainder,  decreased  by  4,  will  equal 
18  times  the  quotient :  find  the  dividend. 

3.  A  father  divided  among  his  three  sons.  A,  B, 
and  C,  $4,000  of  Grand  Trunk  Railway  stock,  so  that 
the  sum  of  A's  share  and  half  the  united  shares  of  B 
and  C,  will  be  $2,750,  and  the  sum  of  B's  shave  and 
half  the  united  shares  of  A  and  C,  will  be  $2,450  : 
how  much  stock  must  B  obtain  from  A  and  C  respec- 
tively, so  that  each  son  may  have  the  same  amount  of 
stock  ? 

4.  A  and  B  agree  to  perform  a  job  of  work  which 
they  can  do  in  30  days,  working  10  hours  a  day.  If 
they  complete  the  work  before  the  30  days  have 
expired;  they  are  to  have  $2  extra  for  every  day 
intervening  between  the  completion  of  the  work  and 
the  expiration  of  the  specified  time.     A  can  do  as 
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much  work  in  5  hours  as  B  can  do  in  6  ;  B  works  2 
hours  extra  per  day  for  15  days,  and  A  2 J  hours 
extra  per  day  for  12  days  :  how  should  the  money  be 
divided  ? 

5-  A  person  lent  a  certain  sum  of  money  at  8  per 
cent,  per  annum,  interest  payable  half-yearly.  In 
receiving  the  interest  for  the  first  half-year,  he  un- 
fortunately took  a  counterfeit  bill  of  $20.  The  re- 
mainder of  the  half-year's  interest  was  to  the  whole 
half-year's  interest  as  7  .*  8  :  find  the  principal. 

6.  A  certain  sum  is  put  Out  at  interest  at  10  per 
cent.  ;  3J  times  the  interest  for  one  year  X  $20  equals 
^-'^y  of  the  amount  for  one  year  —  $15  :  required  the 
principal  1 

7.  There  are  two  numbers  such  that  J  of  the  greater 
equals  |  of  the  less.  If  J  the  greater  be  divided  by 
J  of  the  less,  and  this  quotient  by  increased  by  J  the 
the  sum  of  the  two  numbers,  the  result  will  be  128  : 
find  the  numbers. 

8.  A  can  do  a  piece  of  work  in  1 2  days ;  B  can  do 
in  the  same  time  33 J  per  cent,  more  work  than  A, 
but  he  does  less  than  C  by  33J  per  cent,  of  C's  work  ; 
B  and  C  work  together  2  days,  and  then  leave  :  how 
long  will  it  take  A  to  finish  'i 

9.  The  difference  between  the  simple  and  compound 
interest  of  a  certain  sum  of  money  for  2  years  at  8 
per  cent,  is  $3.20  :  find  the  principal. 

10-  The  length  of  a  room  is  M  times  the  height, 
and  the  height  is  f  of  the  breadth  ;  it  requires  106  J 
yards  of  paper  2  feet  wide  t©  paper  the  walls  :  how 
much  will  it  cost  to  plaster  the  ceiling  at  1 5  cents  per 
square  yard  1 
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VI. 

1.  The  sum  of  three  fractions  is  2  ;  the  numerators, 
when  reduced  to  equivalent  fractions  having  least 
com.  denominator,  are  4,  3,  5  :  find  the  fractions. 

2.  A  man  bought  stock  at  25  per  cent,  below  par, 
and  sold  it  at  20  per  cent,  above  par  ;  he  gained  $900  : 
how  much  stock  did  he  buy  1 

3.  A  person  discounts  a  note  due  in  15  months 
(without  interest),  so  as  to  make  10  per  cent,  on  his 
money  :  what  rate  of  interest  did  he  exact  on  the  face 
of  the  note*? 

Sol. — 10  per  cent,  for  12  months  =  12J  per 
cent.  =  J  for  15  months  .*.  what  he  pays 
for  note  -j-  -J  of  ditto  =  |  of  ditto  =  face 
of  note  .'.he  pays  |  of  face  of  note,  i.e., 
takes  off  ^  or  11^  per  cent.  ;  this  for  15 
months  =  8|  per  cent,  per  annum. 

4.  A  pipe  ^  an  inch  in  diameter  will  fill  a  cistern 
in  20  minutes,  the  cistern  being  empty  :  how  long  a 
time  will  be  required  to  fill  it  when  there  is  a  dis- 
charge pipe  of  J  inch  diameter '? 

5.  If  1  gallon  of  alcohol  96  per  cent,  strong  is 
mixed  with  1  quart  81  per  cent,  strong,  what  percent, 
strong  is  the  mixture  ] 

6-  Four  circular  plates  of  gold,  two  of  them  being 
of  3  inch  radii,  and  the  others  of  4  inch  radii,  and  all 
1  inch  thick,  are  melted  into  a  single  circular  plate  J 
inch  thick  :  find  its  radius. 

7.  The  amount  of  A's  money  for  2  years  at  5  per 
cent,  is  $60  more  than  its  interest  for  9  yea.rs  at  10 
per  cent.  :  how  much  has  he  H 
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8-  Two  partners,  A  and  B,  gain  $300 ;  A  owns 
within  $40  of  |  of  the  entire  stock,  and  B's  gain  is 
$120  :  required  each  man's  stock. 

Sol — If  A  owned  |  his  gain  would  be  $200 ; 
but  his  gain  is  only  $180  .-.  $200—  $180 
=  $20  =  gain  for  $40  (which  is  the  amount 
less  than  |)  =  .-.  $40  gains  $20,  $1  gains 
$J.-.  $600  to  gain  $300. 

9-  Paid  25  per  cent,  duty  on  a  watch,  and  sold  it 
at  a  loss  of  33J  per  cent.  ;  had  it  been  sold  for  $40 
more,  there  would  have  been  a  gain  of  16§  per  cent.  : 
find  the  price  at  which  the  watch  was  invoiced. 

<  10.  How  far  may  one  ride  in  a  stage  making  5 
miles  an  hour,  that  he  may  walk  back  at  3  miles  an 
hour,  and  be  gone  but  8  hours  1 

YII. 

1.  A  man  invested  J  of  his  money  in  bank  stock 
at  120,  and  paying  8  per  cent,  dividends,  and  the  re- 
mainder in  railway  stock  at  80,  and  paying  5  per  cent, 
dividends :  his  income  from  both  investments  was 
f  115  :  find  the  amount  of  each  investment. 

Sol. — In  first  case  income  is  -J^  of  investment 
.-.  on^it  =  J  X   ^V  =  ^V 

In  second  case  income  is  j\  of  investment 


.'. 

on  f  it  =  f   X    Jg 

=  ^\- 

.  • .  total  income  =  ^^ 

5   +  .^    = 

^Ib 

1+.V9 

= 

g-g^jj  of  investment  : 

=  $115. 

•*•  ihxi  ^^  income  = 

=  $5,  whole 

= 

11,800 

= 

or  $600,  $1,200. 
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2.  A  and  B  gain  $240  ;  A  owns  J  of  the  stock  lack- 
ing $10,  and  B's  share  of  the  gain  is  $65  :  tind  the 
whole  stock,  and  the  share  of  each  1 

8-  The  amount  of  a  s\im  of  money  at  a  certain  rate 
per  cent,  for  2  years  is  $290,  and  for  4  years  at  J  the 
rate  per  cent,  is  $330  :  find  the  sum  and  rates. 

4.  A  ball  3  inches  in  diameter  weighs  4  ounces : 
what  would  a  ball  2  inches  in  diameter  weigh  if  com- 
posed of  material  50  per  cent,  heavier  than  that  of  the 
first] 

6.  The  dijBFerence  between  the  interest  and  the  dis- 
count on  a  sum  of  money  for  IJ  years  at  8  per  cent,  is 
$18  :  find  the  sum  of  money. 

Sol. — 8  per  cent,  for  IJ  years  =  12  per  cent. 
=  ^%  .'.  discount  =  ^%  and  ^\  =  ^^  = 
^gg=  $18. -.$1,400. 

6.  f  of  the  time  since  7 J  o'clock  a.m.  equals  J 
the  time  to  9^  o'clock  p.m.:  what  o'clock  is  it  1 

7-  I  sold  goods  at  double  their  cost,  but  if  the  cost 
had  been  $15  more,  the  gain  would  have  been  only 
20  per  cent.:  find  the  cost. 

8.  The  breadth  of  a  room  is  to  its  length  as  5  :  6  ; 
it  costs  $30  to  carpet  it  with  material  27  inches  wide 
and  $1.25  a  yard :  find  the  length  and  breadth  of  tiie 
room. 

9.  A  man  had  to  give  $51  in  bills  for  $50  in  gold  : 
at  what  rate  of  premium  was  gold  ? 

10.  If  a  town  pays  its  tax  collectors  5  per  cent,  and 
allows  5  per  cent,  for  uncollected  taxes,  what  should 
be  the  amount  of  assessment  to  realize  $36,1001 
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VIII. 

1.  A  can  walk  10  miles  in  2  J  hours,  B  can  walk  15 
miles  in  3J  hours.  They  start  to  walk  a  match  from 
Toronto  to  Whitby,  a  distance  of  30  miles  :  which 
will  arrive  first,  and  by  what  amount  of  time  will  he 
win  1 

2-  By  selling  vinegar  at  1  cent  per  pint  above  cost, 
the  gain  is  50  per  cent.:  what  per  cent,  is  gained  when 
it  is  sold  at  6  cents  a  gallon  above  cost  ? 

3-  If  the  income  tax  is  5  per  cent,  what  income 
nets,  after  paying  the  tax  of  $1,900  1 

4  The  L.  C.  M.  of  two  numbers  is  72  and  the  G. 
C.  M.  is  3,  one  of  the  numbers  is  9  :  what  is  the 
other  1 

5.  From  Toronto  to  Guelph  is  48  miles,  and  J  of 
this  distance  plus  3  miles  is  ^\  of  7  times  the  distance 
from  Berlin  to  Montreal :  find  the  distance  from 
Berlin  to  Montreal. 

6.  A  person  walks  from  Toronto  to  Brampton  at 
the  rate  of  4  miles  an  hour,  and  after  resting  J  an 
hour  rides  back  at  the  rate  of  6  miles  an  hour  and  he 
finds  he  has  been  absent  10 J  hours:  find  distance 
between  places. 

7.  A  lady  bought  some  eggs  at  the  rate  of  3  for  5 
cents  and  had  10  cents  left.  Had  she  given  25  cents 
a  dozen  she  would  have  needed  5  cents  more  to  pay 
for  them  :  how  many  did  she  buy? 

8.  A  person  sold  two  houses  for  $3,960  each,  mak- 
ing 10  per  cent,  on  one  and  losing  10  per  cent,  on  the 
otlier :  taking  both  sales  into  account,  what  was  his 
gain  or  loss  ? 
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9.  A  publisher  takes  oiF  33 J  per  cent,  of  his  retail 
prices  for  a  wholesale  customer  :  what  per  cent,  will 
the  wholesale  customer  gain  if  he  sells  at  the  pub- 
lislier's  retail  prices  1 

10.  A  father  left  some  money  to  be  divided  between 
his  three  sons  in  the  proportion  of  J,  J  and  J- ;  the 
money  was  invested  at  6  per  cent.,  the  y^-^arly  interest 
being  $234  :  how  much  of  the  principal  should  each 
receive  'i 

IX. 

1-  How  many  yards  of  carpeting  2 J  feet  wide  are 
required  to  cover  a  hall  floor  7  feet  w^ide  and  15 
feet  long  ? 

2-  The  circumference  of  the  hind  wheels  of  a  per- 
ambulator is  7 J  feet  and  of  the  forewheels  3J :  over 
what  distance  will  they  pass  before  they  are  in  the 
same  relative  positions  as  at  starting?  How  many 
revolutions  will  each  wheel  have  made? 

3.  How  far  can  a  boy  ride  in  a  carriage  going  at 
the  rate  of  9  miles  an  hour,  provided  he  walks  back 
at  the  rate  of  6  miles  an  hour,  and  is  gone  only  10 
hours  ? 

4.  A  pickpocket  robbed  a  gentleman  of  |  of  his 
money;  when  he  was  arrested  he  had  made  away 
with  I  of  it,  and  had  $50  left :  How  much  had  the 
gentleman  at  first  1 

5.  John  and  James  have  $60,  and  50  jDer  cent. 
of  John's  money  equals  60  per  cent,  of  James'  :  how 
much  had  each  1 

6.  A  and  B  can  do  a  piece  of  work  in  6  days  ;  A 
and  C  in  8  days,  and  B  and  C  in  9  days  :  how  many 
days  would  each  take  working* alone? 
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7.  A  gang  of  thieves  stole  26  fowls,  half  of  them 
getting  4  each,  the  rest  3  each,  except  two  who  obtained 
but  2  each  :  how  many  were  thei;e  in  the  gang  ? 

8.  If  $4  is  allowed  as  12  months' discount  off  a  bill 
for  $76,  and  at  the  same  rate  $7  be  allowed  off  a  bill 
for  $9 1 ,  for  how  long  was  the  latter  sum  discounted? 

Sol. — Disct.  =  ^'*g  =  y^^  .'.  int.  =  ^^g  :  so  disct. 
=  -^j  ==.  j\  .'.  int.  =  j'j  ;  and  since  int. 
is  proportional  to  the  time,  we  have  re- 
quired time  =  II  of  12  months=18  months. 

9.  What  is  the  least  sum  of  money  with  which  a 
farmer  can  purchase  lambs  at  $2J-,  sheep  at  $7J-,  and 
pigs  at  $3 J  each,  and  how  many  of  each  can  he  buy 
with  this  sum  of  money  ? 

X. 

1.  One  person  expends  $6  in  coal  at  $S  a  ton,  and 
another  $8  in  coal  at  $10  a  ton  :  what  fraction  of  a 
ton  has  the  one  more  than  the  other  ? 

2-  Fifty  men  have  provisions  to  last  60  days  at  a 
certain  rate  of  supply.  Ten  more  men  coming,  and 
the  daily  supply  being  made  J  less  than  before,  how 
long  will  the  provisions  last  1 

3-  If  a  certain  number  is  increased  by  6  and  then 
multiplied  by  3,  the  product  divided  by  9  and  the 
quotient  diminished  by  4,  the  remainder  is  8  :  what 
is  the  number  ? 

4.  If  I  ask  20%  profit  on  an  article,  but  fall  10%  on 
my  asking  price,  what  rate  of  profit  do  I  make  ^ 

5-  Divide  |  into  two  parts,  so  that  one  may  be  ^^g  less 
than  the  other. 
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6.  An  agent  received  $3,150,  from  which  he  was 
to  take  his  commission  on  the  sum  invested.  The 
commission  was  at  the  rate  of  5%  on  the  sum  invested: 
how  many  acres  did  the  agent  buy  if  the  land  cost  $20 
an  acre  1 

7.  How  many  acres  in  an  oblong  garden,  40  rods 
by  15  rods?  How  many  feet  of  lumber  required  to 
fence  it  with  a  tight  board  fence,  6  feet  high  ? 

8.  A  train  starts  at  the  rate  of  30  miles  an  hour 
and  runs  at  that  rate  for  20  minutes.  It  then  increased 
its  speed  to  50%  of  its  former  rate:  how  far  did  it 
run  in  all  during  the  iSrst  hour  1 

9.  The  product  of  three  numbers  is  105,  two  of 
them  are  to  each  other  as  J  to  ^^,  and  the  third  is  7J: 
what  are  the  numbers  1 

10.  I  sold  $700  worth  of  goods  so  as  to  gain  12J% 
of  the  proceeds,  and  another  lot  which  cost  $400,  so 
as  to  gain  20%  of  the  proceeds  :  find  gain  %  on  the 
whole  ? 

XL 

1.  A  room  24  feet  long,  18  feet  wide  and  10  feet 
high,  has  a  base  board  6  inches  wide  all  round:  how 
many  rolls  of  paper  1 J  feet  wide  and  14  yards  long 
will  it  take  to  paper  it,  allowing  3  rolls  for  the  open- 
ings'? 

2.  What  will  24  packs  of  envlopes  cost,  each  pack 
containing  25,  if  a  thousand  cost  $5  1 

3.  A  dog  overtook  a  fox  after  running  half  a  mile. 
Four-fifths  of  the  distance  the  fox  ran,  after  the  dog 
started,  was  8  rods  less  than  6  times  the  start  he  had  ; 
how  many  rods  start  had  the  fox  i 
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4.  A  does  a  piece  of  work  in  5  days,  B  in  6  days, 
tind  C  in  8  days;  $60  is  paid  for  the  work:  what  should 
each  receive  when  they  work  together  ? 

5.  John  has  $30  in  gold  and  silver,  and  for  every 
$6  of  gold  he  has  $4  of  silver:  how  much  gold  must  be 
added  that  there  may  be  $9  of  gold  for  every  $3  of 
silver? 

6.  A  man  floats  down  a  stream  a  certain  distance 
in  an  hour  and  rows  back  in  twenty  minutes  :  compare 
his  rate  of  rowing  in  still  water  with  the  rate  of  the 
stream. 

7.  A  boy  having  60  pigeons  in  one  coop  and  a 
smaller  number  in  another,  found  that  by  putting  twice 
the  number  in  the  smaller  coop  from  the  larger,  he  had 
the  same  number  in  both  coops. 

8.  Two  horses  trot  in  the  same  direction  round  a 
circular  course  1 J  miles  long.  One  goes  at  the  rate  of 
8  miles  an  hour,  the  other  at  the  rate  of  12 :  how  long 
after  starting  will  they  be  together  again  1 

9.  From  a  pile  of  wood  20  feet  long,  4  feet  wide 
and  6  feet  high,  was  sold  $13.50  worth,  at  $6  a  cord  : 
how  much  was  what  remained  worth,  at  $5 J-  a  cord  1 

10.  The  head  of  a  fish  is  7  inches  long ;  the  tail  is 
as  long  as  the  head  and  J  of  the  body,  and  the  body 
is  as  loDg  as  the  head  and  tail :  how  long  is  the  fish  1 

XII. 

1.  Eight  persons  engaged  a  pleasure  boat,  bub 
before  they  start  4  more  join  them;  the  expense  of 
each  is  diminished  by  $| :  what  did  they  pay  for  the 
boat  ? 
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2.  If  4  men  can  remove  ^  of  a  heap  of  stones  in 
Y*3j  of  a  day,  how  many  men  will  be  needed  to  remove 
the  whole  heap  in  J  of  a  day  1 

3-  A  boy  agrees  to  carry  30  glasses  to  a  certain 
store  for  8  cents  a  piece,  on  condition  tha't  for  each 
cne  he  broke  he  should  forfeit  12  cents  ;  he  received 
$1.40  :     How  many  did  he  break  ? 

4-  A  mixture  of  black  and  green  tea  weighing  7 
lbs.  is  worth  $3.90;  if  the  proportions  of  each  are 
interchanged  the  mixture  will  be  worth  $3.80  ;  the 
black  tea  is  worth  60  cents  per  lb.  :  find  the  price  of 
the  green  tea. 

5.  A  gardener  has  an  oblong  plot  of  ground  20 1  ft. 
long  by  12|  ft.  wide,  which  he  wishes  divided  into 
scuare  lots  of  the  largest  size  possible :  how  many 
lots  will  he  have  ? 

6.  A  grccer  bought  16  bushels  of  potatoes;  the 
good  ax;  40  cents  a  bushel,  and  the  bad  at  25  cents. 
The  whole  ccst  $5.35  :  how  many  bushels  were  good  1 

7-  A  rope  34  feet  in  length  was  broken,  so  that  f 
of  the  length  of  the  longer  piece  was  equal  to  f  of  the 
length  of  the  shorter  :  what  was  the  length  of  each 
piec  3 1 

8.  A  cat  is  40  leaps  ahead  of  a  dog,  and  takes  7 
leaps  to  the  dog's  4,  but  3  of  the  dog's  leaps  are  equal 
to  6  of  the  cat's  :  how  many  leaps  will  the  cat  take 
before  boing  caught  ? 

9.  Mary  meeting  some  beggars  gave  each  6  cents, 
and  had  25  cents  remaining ;  had  she  given  each  8 
cents,  she  would  have  had  3  cents  left :  how  many 
beggars  were  there  i 
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10-  A  garrison  of  150  men  have  provisions  for  80 
days  allowing  each  man  4  lbs.  a  day;  after  50  days 
50  more  join  them  and  their  daily  rations  is  diminished 
1  lb.  a  day  :  how  long  will  their  supplies  last " 

XIII. 

1.  If  2|  yards  of  cloth  cost  $4i,  what  will  5 J  yards 
cost? 

2-  Five  men  agree  to  do  a  piece  of  work,  but  two 
of  the  men  not  coming,  the  work  was  prolonged  3  J 
days  :  in  what  time  could  the  5  men  do  it  1 

3.  A  merchant  sells  35  inches  for  a  yard  and  at  an 
advance  of  ^  on  cost :  find  his  gain  per  cent  1 

4.  What  is  the  time,  provided  |  of  the  time  past 
midnight,  plus  1^-  hours,  equals  |  of  the  time  to 
midnight  ? 

5.  How  far  can  a  boy  ride  with  his  father  who  leaves 
Brampton  for  Toronto  at  7  o'clock  in  the  morning,  and 
can  drive  the  distance,  22  miles,  in  3J  hours,  so  that  he 
may  be  back  at  9  o'clock  for  school,  if  he  walk  at  the 
rate  of  3  J  miles  an  hour  1 

6.  A  pole  is  fixed  in  the  bottom  of  a  river.  Three 
feet  are  in  the  air,  the  part  in  the  water  is  3  times  as 
long  as  that  in  the  mud,  and  the  part  in  the  mud  is 
y*^  of  the  rest  of  the  pole  :  how  long  is  the  pole  1 

7.  How  many  stones  3  feet  long  by  2  feet  wide 
and  H  ft.  thick  will  it  take  to  build  the  Avails  of  a 
house  18  feet  long,  12  feet  wide  and  3  leet  thick,  and 
4  feet  high  1 

8.  A  boy  engaged  with  his  master  for  $80  a  year  and 
a  suit  of  clothes,  but  leaving  at  the  end  of  5  months, 
he  received  $24  and  the  suit  of  clothes  :  find  its  value. 
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9.  A  room  is  20  feet  long  and  16  feet  wide  :  what 
must  be  the  height  in  order  that  the  area  of  the  floor 
and  ceiling  together  may  be  equal  to  the  area  of  the 
walls? 

10.  Two  trains,  each  88  yards  long,  when  moving  in 
the  same  direction  pass  each  other  in  18  seconds,  and 
in  6  seconds  when  moving  in  opposite  directions  :  find 
the  rates  of  the  trains. 

XIV. 

1.  The  diflference  between  the  interest  and  the  dis- 
count on  a  sum  of  money  for  one  year  and  9  months  at 
8  per  cent,  per  annum,  was  $9.80  :  find  the  sum  of 
money. 

2.  A  room  whose  length  is  IJ  times  its  breadth, 
and  height  12  ft.,  takes  156  yards  of  paper,  24  inches 
wide,  to  cover  its  walls  :  what  will  it  cost  to  carpet  the 
floor  with  carpet  27  inches  wide  and  $1.25  per  yard'? 

3.  The  interest  on  a  sum  of  money  for  5  years  is 
$140,  and  the  discount  for  the  same  time  and  rate  is 
$100  :  find  the  sum  and  rate  per  cent. 

SoL—1 40—100  =  40  =  int.  on  100  /.  j%%  = 
I  i.  e.,  int.  is  |  of  principal^  .*.  disct.  =  f  ; 
then  140  is  I  of  $3502  principal,  &c. 

4.  A  grocer  bought  green  tea  and  black  in  the  ratio 
of2:l,  the  former  costing  70  cents  per  pound,  the 
latter  80  cents — the  whole  costing  $44  :  how  much 
will  he  make  by  selling  the  whole  at  a  uniform  price 
of  90  cents  per  pound  1 

6.  What  amount  of  accounts  must  an  agent  collect 
in  order  to  pay  over  $1,100  after  retaining  8J  per 
cent,  for  collecting  1 
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6.  An  agent  sold  goods  on  a  commission  of  2J  per 
cent.,  and  reserving  his  commission  for  both  transac- 
tions, purchased  bank  stock  on  a  commission  of  2  per 
cent,  on  the  price  paid ;  his  entire  commission  being 
$150,  find  what  the  goods  sold  for,  and  what  was  paid 
out  for  the  stock. 

7.  Find  the  cost  of  3,600  yards  of  ribon  at  2s.  1  Irf., 
and  the  square  of  711. 

8-  A  merchant  buys  cotton  at  1 2  cents  a  yard  :  at 
what  rate  per  cent,  of  profit  must  he  sell  it  so  that 
the  money  he  receives  for  50  yards  may  equal  his  gain 
on  $24  of  outlay  1 

Sol. — For  $24,  are  bought  200  yds.  .'.gain  on 
200  jds.=seUing  price  of  50   yds.=cos^  of 
60  yds-f-gain  on  do. /.gain  on  150  yds.= 
cost  of  50  yds.,  or  33  J  per  cent. 
9.  Cofiee  at  30  cts.,  and  chicory  at  10  cts.  a  pound 
are  mixed  in  such  proportions  that  the  mixture  sold  at 
30  cents,  making  a  profit  of  33 J  per  cent.:  in  what  pro- 
portion were  they  mixed  1 

10-  A  debt  after  a  deduction  of  3  per  cent,  becomes 
$194  :  what  would  it  have  been  after  a  deduction  of 
4  per  cent  1 

XV. 

1.  A  grocer  by  selling  8  lbs.  of  tea  at  a  certain 
rate,  gained  25  per  cent,  afterwards  he  increased  his 
price,  giving  only  7  lbs.  for  the  same  money :  how 
much  per  cent  did  he  make  at  his  increased  price  1 

2.  A  merchant  marked  cloth  25  per  cent,  in  advance 
of  cost,  and  in  selling  it  used  a  yard  stick  1  inch  too 
short ;  his  entire  gain  was  $42 :  find  the  cost  price  of 
tho  cloth  ? 
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Sol. — 25  per  ceiit.=J  honest  gain  ;  1  inchgainecl 

on  35=3^5,  on  which  there  was  a  gain  of  25 

per  cent.=r-J,  or  ^-^-\-\  of  3^^=32^  •*•   ^"^^i^® 

gain=|+2V=f  of  cost=$42  ;  4=$21,  &c.  ] 

8-  A  person  invests  a  sum  of  money  in   railway 

stock  at  80,  and  paying  4  per  cent,  dividends,  and  \\ 

times  as  much  in  bank  stock  at  120,  and  paying  8  per 

cent,  dividends ;    his  income  from  both  investments  is 

$300  ;  find  the  amount  invested  in  each  kind  of  stock] 

4.  I  had  money  at  interest  at  8  per  cent. ;  after- 
wards the  rate  was  reduced  to  5  per  cent.,  and  my 
annual  interest  was  $168  less:  how  much  had  I  at 
interest  1 

5.  A  merchant  bought  400  lbs.  tea  and  1600  lbs. 
sugar,  the  cost  of  the  latter  per  lb.  being  J-  that  of  the 
former ;  he  sold  the  tea  at  a  profit  of  33|  per  cent.,  and 
thfe  sugar  at  a  loss  of  20  per  cent ;  his  net  gain  was 
$60  :  find  his  buying  prices  ] 

Sol. — Take  cost  of  tea  as  unit,  then  tea  being 
1,  sugar  =  ^  of  the  same  quantity  ;  but  there 
is  4  times  as  much,  .*.  tea  1,  sugar  |  =  |, 
gain  on  former,  \  loss  on  latter,  i  of  |  =  f-^ 
.'.  net  gain  =  \  —  fs  =  5  =^=  $60,  and  whole 
=  $300  .*.  &c. 

6.  Write  down  the  result  of  3921P  — 3910P? 

7.  If  the  cost  of  goods  had  been  20  per  cent,  more, 
the  gain  w^ould  have  been  25  per  cent,  less:  what  was 
the  gain  per  cent  1 

8.  How  much  alloy  added  to  6  ox.  of  gold  20  carats 
fine,  will  make  it  15  carats  fine  1  ^ 

9.  The  interest  on  a  principal  for  6  years  was  $261, 
and  the  discount  $180  :  find  the  princijvvl  and  the  rate. 
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10-  Reckoning  bank  discount  at  5  per  cent,  a  person 
would  receive  $21  less  than  the  nominal  value  of  a 
note  which  has  a  year  to  run  :  what  would  he  receive 
for  the  note  if  true  discount  were  deducted  1 

XVI. 
1.  Find  the  sum  of  the  squares  and  the  cubes  of  the 

numbers  1,  2,  3,  4,  5,  6. 

2-  A  man  is  engaged  to  work  at  $1  a  day  and  his 
board,  with  the  understanding  that  he  is  to  pay  37^  cts. 
a  day  for  his  board  when  idle  :  what  must  be  the  pro. 
portion  of  working  time  so  that  he  may  just  keep  out 
of  debt,  supposing  that  he  works  whole  days  and  not 
parts  in  every  case  1 

Sol. — Wages,  $|  ;  loss  on  idle  days=$-y-,  L.  C. 
M.=$88=ll  working  or  8  idle  days  .'.  jj, 

3.  When  1  guinea  is  the  amount  of  £1,  for  what ; 
sum  is  1  guinea  the  interest  1 

Sol. — AmouEt=^^  .*.  interest=2'5  .*.  princi- 
pal=20  interest=£21. 

4.  Which  is  the  more  profitable,  a  cord  of  wood 
which  costs  $4.75,  and  $1.25  for  cutting,  etc.,  gener- 
ating a  temperature  of  72°  in  my  room  for  24  days,  oi- 
a  ton  of  coal  which  costs  $5_,  which,  would  generate  a 
temperature  of  70°  for  25  days,  but  for  a  loss  of  80  lbs. 
per  ton  from  dust  and  dross  ? 

Sol. — 80  lbs  per  ton^4  percent.  =loss=l  day 
in  25,  leaves  24  days  same  as  wood ;  72°  costs 
$6  with  wood.*.  1°  costs  $jV  ;  with  coal, 
70°  CO&.S  $5,  or  1°  costs  %-^^  . '.  coal  better. 

5.  Sold  a  horse  for  $246,  and  lost  18  per  cent,  of 
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what  he  cost :  what  should  be  the  selling  price  so  that 
the  gain  might  be  18  per  cent,  on  the  cost? 

Sol— 18  per  cent.  cost=$246, 1  per  cent.=S3, 
oost=$300,  18  per  cent.==|54,  pnce=$354. 

6.  Bought  bananas  at  4  for  a  quarter,  and  as  many 
at  6  for  a  quarter;  sold  them  all  at  5  for  a  quarter 
and  lost  $1  on  the  business  :  how  many  bananas  were 
bought,  and  what  did  they  cost  ? 

7.  A  dishonest  baker  set  out  with  a  basket  of  loaves 
which  weighed  4  lbs,  instead  of  5  lbs.  each ;  he  had 
sold  f  of  his  lot,  by  which  his  fraudulent  gain  was  48 
cts.,  when  the  rest  were  confiscated,  and  his  total  loss 
was  equal  to  |  of  his  loaves :  find  the  number  of 
loaves. 

Sol. — Gain=J  price,  gain  on  f=48  cts.,  on 
whole  64  cts.  .  •.  64  x  5=|3.20,  real  value  of 
bread;  J-  confiscated  worth  4  of  J=i  real 
value  of  bread=64  cts.  partial  loss  .*.  total 
loss=12  cts.  .*.  price=16  cts.  .'.20  loaves. 

8.  A  boy  bends  his  hoop  into  the  form  of  a  triangle 
whose  sides  are  7,  17,  and  20  inches  :  what  was  the 
diameter  of  tire  hoop,  given  circumference=^,y^-  diam- 
eter? 

9.  If  a  square  rood  be  divided  into  10  equal 
squares, what  is  the  length  of  a  diagonal  of  each  of  these 
smaller  squares? 

Sol. — Square   rood ^=1210     yards    .*.    smaller 

square=121    square   yards     .*.   1  side=ll 

yds.,  and  diagonal=^2Xll^  or  lli/2  yds. 

10-  The  nickel  cent  is  1  inch  in  diameter  :  find  the 

ftrea  of  the  space  enclosed  by  3  coins,  placed  so  as  to 
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touch  each  other,  knowing  that  the  area  of  a  circle  is 
equal  to  3-1416  square  of  radius,  and  area  of  equilateral 
triangle=  433  square  of  side. 

XVII. 

1.  What  number  must  be  added  to  or  subtracted 
from  the  product  of  the  sum  and  difference  of  11  and 
14,  so  that  it  will  contain  13  evenly  1 

2.  How  many  times  greater  is  the  L.  C.  M.  of  4, 
6  and  8  than  the  H.  C.  F.  of  J  and  f '? 

3.  The  L.  C.  M.  of  two  numbers  is  63  and  their 
G.  C.  M.  is  3 ;  one  of  the  numbers  is  9  :  find  the 
other  1 

4-  A  grocer  bought  100  geese  and  turkeys  for  $65  ; 
for  the  geese  he  paid  30  cts  each  and  for  the  turkeys 
80  each  :  find  the  number  of  each  kind. 

5.  A  father  dying  leaves  his  estate  to  his  two  sons, 
ages  19  and  20  respectively,  to  be  divided  so  that 
each  shall  have  equal  amounts  at  maturity.  In  what 
proportion  should  it  be  divided,  interest  at  5  per 
cent  per  annum  "i  (a)  Simple  Interest,  (b)  Compound 
Interest. 

6-  A  man  wishing  to  sell  a  horse  asks  20  per  cent, 
more  than  it  cost ;  he  finally  sold  it  for  25  per  cent, 
less  than  his  asking  price  and  lost  $15  on  cost:  what 
was  his  asking  price  ? 

7.  What  should  be  the  Policy  of  Insurance  at  5  per 
cent,  on  a  diamond  necklace  worth  $380,  so  that  if 
lost  the  owner  shall  recover  the  premium  and  value 
of  the  necklace  ? 

8.  If  the  true  discount  off  a  note  of  $420  for  a  certain 
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time  be  $20,  what  will  bo  the  discount  off  a  note  of 
SI 00  for  three  times  as  long'? 

9.  Two  qualities  of  vinegar,  'Ro.  1  and  No.  2,  are 
mixed  in  the  proportion  of  2  :  3.  No.  1  is  worth  l!) 
cents  a  gallon,  and  No.  2  10  cents  a  gallon  :  what 
should  be  the  marked  price  per  gal.  so  that  there  may- 
be a  gain  of  25  per  cent,  on  cost  after  lowering  the 
asking  price  10  per  cent] 

10-  Find  the  perimeter  of  a  rectangular  plot  of  land 
whose  length  is  2 J  times  its  breadth  and  contains 
1,000  sq.  perches 

11.  A  speculator  sells  his  goods  at  a  profit  of  50 
per  cent.,  but  the  purchaser  fails  and  pays  only  50  cts. 
on  the  $1  :  how  much  per  cent,  did  the  speculator 
lose  or  gain  on  his  venture  1 

XYIII. 

1.  Two  partners  gain  $480  ;  A  puts  in  $560  more 
than  j^  of  the  stock,  and  his  share  of  the  gain  is  $260  : 
find  the  stock  contributed  by  each. 

2.  What  is  the  length  in  yards  of  a  piece  of  cloth 
originally  IJ  yards  wide,  provided  the  cloth  after 
shrinking  10  per  cent,  in  length  and  width,  contains 
9  full  square  yards  1 

3.  Paid  $34.50  for  corn  at  $0.75,  wheat  at  $1,  and 
oats  at  $0.50  a  bushel ;  sold  f  of  the  corn  and  |  of 
the  wheat  at  50  per  cent,  advance,  gaining  on  the 
cora  I  as  much  as  on  the  wheat,  and  on  the  sale,  the 
cost  of  the  oats  :  how  much  of  each  did  I  buy  1 

4-  If  an  article  had  cost  me  10  per  ceiitv  less,  my 
gain  would  have  been  1 1  per  cent  more ;  what  was 
my  rate  of  gain  or  loss  1 
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5.  At  what  time  between  5  and  6  o'clock  do  the 
hour  and  minute  hands  make  equal  acute  angles  with 
the  line  from  12  to  6  ? 

6.  At  a  certain  time  between  8  and  9  o'clock  the 
minute  hand  was  between  9  and  10,  within  an  hour 
afterwards  the  hands  had  changed  places  :  what  was 
the  time  first  mentioned  1 

7.  A  boy  sold  two  knives  at  the  same  price  ;  on  the 
one  he  gained  20  per  cent,  on  the  other  he  lost  20.  He 
lost  two  cents  by  the  bargain  :  find  selling  and  cost 
price  of  each  1 

8.  A  sold  a  sheep,  and  lost  25  per  cent ;  if  he  had 
paid  $1  more  for  it  he  would  have  lost  40  per  cent : 
what  did  he  pay  for  the  sheep  1 

9.  Bought  a  hind  and  a  fore-quarter  of  lamb,  weigh- 
ing together  24  lbs.  ;  the  hind-quarter  was  12  ots.  and 
the  fore-quarter  8  cts.  per  lb.  ;  the  two  cost  me  8  cts. 
more  than  if  I  had  bought  the  whole  at  an  average 
price  of  10  cts.  per  lb.  :  how  mueli  did  each  quarter 
weigh  1 

10.  The  true  discount  on  a  sum  of  money  for  a  year 
and  a  half  at  8  per  cent,  being  $12,  find  the  true  dis- 
count on  the  same  sum  and  for  same  time  at  5^^  per 
ce  vv)-. 
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hdit  atiun,  in  Muryland  tich  ol  Journal. 

Emin»  ntly  pr<ictical.  Most  read.ble  book  for  teachers 
that  we  uave  seen  lately.— /'eac/i/'^'s  Auvocatf,  Pa. 

We  know  of  no  book  of  the  size  that  contains  so  many 
valuable  suj^ge&tious  lor  teachers,  young  or  old.— 
Educational  Journal  oj  Virginia. 

It  contains  more  hints  of  i>ractical  v. lue  to  teachers  than 

any  hook  of  its  s.ze  known  to  us.— O/ito  Js.duCutiu7iul 

Moiuhly. 
It  might  with  profit  be  read  aloud  at  teachf^rs'  meetingc 
^  everywh"  re,  in  fact  it  is  a  sort  .f  Teachers'  Looking 

GlabS. — Birnes'  EaucatiurMl  Montldy. 
We  know  of  uo  book  contiiuing  more  valuable  sugges- 

tio   8  to  teaohers.— o'e'ifr  (i  Sc)io  -l  Journal,  Iowa. 
It  is  sensible  and  jjrautieal.— ^I'o/iuoi  Bulletin,  byracuse. 
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A  Magazine  for  the  School  Boom  and  Study,  containing 

EXAMINATIOrV    PAPERS 

on  the  subjects  taught  in  the  High  and  Public  Schools, 
and  designed  for  the  use  of  Teachers  in  conducting 
Monthly  Examinations,  and  in  the  daily  work  of  the 
School  Room,  and  for  the  use  of  Students  preparing  for 
the  Intermediate  and  all  Official  Examinations. 

In  addition  to  Original  Papers  prepared  by  Specialists 
on  the  various  subjects,  valuable  selections  will  be  made 
from  the  University,  High  School  aad  Public  School 
Examinations  in  Europe  and  America,  as  well  as  from 
Normal  School  and  other  Examinations  for  Teachers, 
both  Professional  and  Non-Professional, 

The  Magazine  will  also  contain  in  a  brief  and  readable 
form  a  comprehensive 

KEC^OKl)  OF  THE  WORL.l>'S  WORK 

for  the  month  ;  designed  to  furnish  Teacher's,  Students 
and  General  Headers  with  a  well-digested  sutumai'y  of 
what  is  wo'-ih  remembering  in  connection  with 

JLtiterature,  Science  and  Current  Events. 

Issued  15tb  ot  each  Month. 

Subscription,  $1.00  per  year— payable  in  advance 


Addbkss  -W   J.  GAGE3  &  CO.,  Toronto,  Canjidsi. 


Tlie  Canada  Scliool  «Jbm*iAal 

HAS  RECEIVED 

An  Honorable  Mention  at  Paris  Exhibition,  i8y8. 

Recommended  by  the  Minister  of  Education,  Ontario. 
Recommended  by  the  Council  of  Public  Instruction,  Quebec. 
Recommended  by  Chief  Supt.  of  Education,  N.  Brunswick. 
Recommended  by  Chief  Supt.  of  Education,  Nova  Scotia. 
Recommended  by  Chief  Supt.  of  Education,  B.  Columbia. 
Recommended  by  Chief  Supt.  of  Education,  Manitoba. 

IT   IS  EDITED    BY 

A  Committee  of  some  of  the  Leading  Educationists  in 
Ontario,  assisted  by  able  Provincial  Editors  in  the  Provinces 
of  Quebec,  Nova  Scotia,  New  Brunswick,  Prince  Edward 
Island,  Manitoba,  and  British  Columbia,  thus  haying  each 
section  of  the  Dominion  fully  represented. 

Contains  Twenty-four  pages  of  Reading  Matter;  Live 
Editorials.  Contributions  on  important  Educational  topics  ; 
Seleclicns- Readings  for  the  School  Room;  and  Notes  and 
News  from  each  Province. 

PRACTICAL  DEPARTMENT  will  always  contain  use- 
ful hints  on  methods  of  teaching  different  subjects. 

MATHEMATICAL  DEPARTMENT  gives  solutions  to 
difficult  problems  also  on  Examination  Papers. 

OFFICIAL  DEPARTMENT  contains  such  regulations  as 
may  be  issued  from  time  to  time. 

Subscription,  ^i.oo per  annum,  strictly  in  advance. 


A  Club  of  1,000  Subscribers  from  Nova  Scotia. 
(Copy)   Education  Office,  Halifax,  N.S.,  Nov  i6,  1878. 
Messrs.  Adam  Miller  &  Co.,  Toronto,  Ont. 

Dear  Sirs, — In  order  to  meet  the  wishes  of  our  teachers 
in  various  parts  of  the  Province,  and  to  secure  for  them  the 
advantage  of  your  excellent  periodical,  I  hereby  subscribe  in 
their  behalf  for  one  thousand  (r,ooo)  copies  at  club  rates  men- 
tioned in  your  recent  esteemed  favor.  Subscriptions  will 
begin  with  January  issue,  and  lists  will  be  forwarded  to  your 
office  in  a  few  days.  Yours  truly, 

DAVID  ALLISON,  Chief  Supt,  of  Education. 

Read  extract  from  letter  from  the  famous  American  Poet,  John 
GreenUaf  Whittier: — 

I  have  also  received  a  number  of  the  "Canada  School  Jour- 
nal." which  seem  to  me  the  brightest  and  most  readable  of  Edu- 
cational Magazines.  I  am,  very  truly,  thy  friend, 

JOHN   G.   WHITTIER. 

Address  W.  J,  GAGE  db  CO.,  TORONTO,  CANADA. 


Ciagre's   ScUooJ    JExaiiiiiicr. 


FOR  THE  USE  OF  INTERMEDIATE  STUDENTS  Ai^D  TEACHEK8 


A  magazine  for  the  School  Room  and  Study,  containing  Ex4-.  Ina- 
tion  Papers  on  the  subjects  taugl.t  in  the  High  and  Public  Schools, 
and  designed  for  the  use  of  Teachers  in  condu"ting  Month'y  Exam- 
inations, and  in  the  daily  work  of  t'  e  School  Room,  and  for  the  use 
of  Students  preparing  for  the  Intermediate  and  aU  Official  Examina- 
tions. 

In  addition  to  Original  Papers  prepared  by  Specialists  on  th« 
various  subjects,  valuable  selections  will  be  made  from  the  Univn-sity, 
High  School,  and  PubMc  School  Examinations  in  Europe  and  Ameiicn, 
as  well  as  from  Normal  School  and  other  Examinations  for  T-»  1  rrs 
botl^  Professional  and  Non-professional. 


Subscription  $1.00   per  year — payable  in  advance. 


"Am  much  pleased  with  the  plan,  arrangement,  and  matter  of 
Gage's  School  Examiner,  and  tru«t  it  will  obtain  the  generous  pat- 
ronage of  all  educationists.  —  Bro.  Halward,  Principal  Christian 
Brothers'  School,  Kingston. 

"  It  is  just  what  we  wanted.  I  have  no  doubt  of  Its  complete  suc- 
cess.''—S.  Burwash,  Colbome. 

"I  think  it  an  excellent  periodical,  especially  for  teachers  who  holj 
Monthly  Examinations."— L.  Gilchrist,  Woodville, 

"I  find  it  a  very  useful  journal  in  school  work,  and  cannot  afford 
to  be  without  it."    W.  W.  Rutherford,  B  A.,  Port  P.owan. 

"It  is  attractive  in  form,  neat  and  handsome  in  appearam.«e,  and,  in 
my  humble  opinion,  contains  more  soh'd  and  useful  niattt-r  than  any 
similar  journal  ih  the  United  States."— Georce  Harder,  Anchorage, 

Indeed  the  solution  of  No.  2  Arithmetic,  in  the  April  number,  is 
alone  w  )rtli  the  subscription  price.— D.  II.  Boyle, West  Arichat,  C.B. 

"It  appears  to  be  an  excellent  publication  for  the  teacher;  one  of 
its  distinctive  features  being  sets  of  E.xamination  Papers.— Ptc^oJi 
Times. 

The  different  departments  of  Elementary  Mathematics,  English 
Gram'nar,  Literature  and  ScIenc^  f<  rm  an  important  featue.  We 
have  no  lesitation  in  recommending  it  to  teachers  and  others. 
—Burrie  Gazette. 

The  number  before  us  is  certainly  rich  in  information  and  interest- 
ing articles,  problems,  etc.— East  Kent  Plain  Dealer. 


Address    W.J  GAGK  dt  CO.,  TORONTO,  CANADA. 


